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Abstract
A total of 283 species of vascular plants were collected from Horn
(260) and Petit Bois (87) islands .

Plant communities were delineated

into marsh, meadow or high marsh, beach and relic dunes and woodland.
Vegetational composition of each plant community was determined, with
marshes having the greatest diversity of species (69) and relic dunes
the least (30).

Vegetational maps were prepared and acreage of respect-

ive plant communities determined.

Barren shores, ponds and lagoons and

seagrass beds in the ad j acent waters of Mississippi Sound were also
determined.

All insular plant communities on Horn and Petit Bois islands

have microenvironments and variations from the predominate vegetational
type.

Horn Island has over twice the area of Petit Bois Island .

About

30% of Horn and 27% of Petit Bois islands are covered by beach dune
vegetation.

Very little woodland is found on Petit Bois Island (13.7

acres) in comparison to 469 . 5 acres on Horn Island.

The average life

span of pine trees on Horn Island lies between 30 and 40 yea r s of age.
The average height of mature trees was 38 feet.
years old.

The oldest pine was 91

Old trees had the largest diameter (17.5 inches) and greatest

height (75 feet).

Live oaks are relatively abundant with about 40

mature trees and over 350 immatu r e ones on Horn Island .

Most oak trees

are disturbed along the north side of the is l and from the middle to the
east end.

No oak trees were found on Pet i t Bois Island.

The plant

communities in the north-central portion of Horn Island are the most
stable due to a high, protective dune ridge, several miles in length,
formed along the northern edge of the adjacent (south) beach dunes.
Woodlands indicate the most stable terrestrial plant community.
dunes are the least stable.

Beach

Successional relationships between plant
ii

communities appear to depend on elevational changes produced by sand
deposition or erosion and modification of land configurations.

Protection

from airborne sand appears to be the most important factor accounting for
habitat stability .

Meadows or high marshes and woodlands are intermediate

in elevation between marshes, relic and beach dunes.
dunes affects all other plant community types.

Erosion of beach

The rooting of plants by

hogs and nutria and grazing of aerial plant parts by rabbits were not
found to have a significant effect on the vegetation.

Continuous erosion

and deposition of sand by wind, wave and currents appear to be the major
factors affecting the vegetation.

Hurricanes and storms have catastrophic

effects due to direct forceful impact and flooding.

Peculiar shrub

grazing was observed and rabbits suspected and studied but no evidence
linking branch cutting with rabbits was obtained.

Fire is probably a

natural part of insular ecology and has no detrimental effects on the
vegetation if allowed to occur frequently.

Beneficial results can be

obtained by reducing shrub understory in woodland areas.

Accumulated

plant materials in woodlands may provide fuel for the occurrence of a
devastating fire which could destroy the insular pines.

Fire has not

occurred on Petit Bois Island for 20 years consequently shrubs seem to
dominate the meadows .

Insular areas burned in winter resulted in a

greater diversity of plant species.

Although the eastern portion of

Horn Island is older, geologically, than the western part, no significant
difference in the floristic composition of plant communities was found
between eastern, central and western portions.

Alleopathic (inhibitory)

potential was demonstrated by Solidago paucifloscula but not for Ceratiola
ericoides of relic dunes .

Beach dune phytomass is regulated in some

unknown manner to produce relatively uniform growth.
iii

Direct co~relations

were obtained between ground cover and biomass for the major beach dune
species.

Ponds and lagoons have few submerged aquatics and most of the

bottom areas are devoid of plants, probably due to the turbid waters.

iv
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INTRODUCTION
Geographical location.

Horn and Petit Bois islands which lie off

the coast of Mississippi are links in the chain of more than fifty
barrier islands that border the northern Gulf of Mexico~

Ship and Cat

islands lie to the west of Horn and Petit Bois islands with Dauphin
Island and to the east (Figure 1).
Geological background.

Although other ~heories regarding barrier

island formation have been proposed, recently obtained geological data
indicates that Horn and Petit Bois islands evolved by shoal-bar aggradation,
probably not earlier than 3-4 thousand years ago.

Horn and Petit Bois

islands were determined, in the present study, to be 13.5 miles and 6.7
miles in length, respectively.

Westward migration has also been docu-

mented for both islands with accretion values exceeding 1 km in 126
years (1848-1974).

This westward displacement is accomplished by erosion

on the eastern tips and accretion on the western tips.

Historic data

(charts) indicates that Petit Bois and Dauphin islands separated between
1740-1766 probably due to the 1740 hurricane (Otvos, In press).
Area description.

Phytogeographically, Horn and Petit Bois islands

are located within the Temperate Deciduous Forest Biome of North America,
which is represented by oak-hickory, pine and magnolia-maritime forests.
Local rainfall is relatively abundant (40-60 inches annually).

The

southern area of Mississippi is composed of two vegetational regions;
the Coastal Pine Meadows and the Southern Pine Hills.
these regions have affinities with the barrier islands.

Floristically
Due in part to

the dispersal of seeds through the four rivers which drain the adjacent
mainland.

The vegetational regions of Mississippi were described and

Figure 1. Map showing the location of Horn and Petit Bois islarids,
in relation to Dauphin and Ship islands, the coast of Mississippi
and Alabama and the Gulf of Mexico.
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delineated by Lowe (1921).

He also stated that many of the species

composing the strand flora found along the coastal mainland were also
found on the adjacent barrier islands, which lie 8-12 miles off the
coast.
Literature review.

Lloyd and Tracey (1901) first determined some

of the major species comprising the insular flora of Mississippi based
on a brief study of Ship Island.

Miller and Jones (1967) and Miller

(1975) described the flora and studied the vegetation of Ship Island in
considerable detail.

Penfound and O'Neill described the flora and

studied the plant communities of Cat Island.

Although various botanists

have collected plant specimens from all the barrier islands off the
coast of Mississippi since the later part of the nineteenth century.
Pessin and Burleigh (1941) published the first vegetational study on
Horn Island.

They restricted their work to areas covered by forest.

Richmond (1962, 1968) published lists of plant spec ies found on Horn
Island and described some of the plant habitats.

Gunter and Eleuterius

(1973) described some of the effects of hurricane Camille (1969) on the
vegetation of Horn Island.

Hughly and Eleuterius (1976) compared the

flora of mainland sand dunes located at Belle Fountaine Beach (Jackson
County, Mississippi) with that found on dunes of Horn Island.

The

botanical aspe cts of Petit Bois Island has not been studied previously.
In 1971, Ship, Horn and Petit Bois islands were placed under the
jurisdiction of the National Park Service as part of the Gulf Island
National Seashore.

Since Ship Island was well known floristically,

National Park Service personnel became interested in obtaining similar
information on Horn and Petit Bois islands .

Vegetational information

obtained in detail would be basic to a sound management program.

4

Objectives.

The present study was initiated on 1 July 1976 and concluded

in the fall of 1978.
1.

The primary objectives of the study were:

To determine the types of vascular plant communities that
occur on the barrier islands.

2.

To delineate these vascular plant communities and prepare
vegetational maps of both islands.

3.

To investigate the plant communities floristically and
ecologically (composition and succession).

4.

To prepare detailed lists of vascular plant species which
occur on each island by making seasonal collections over a
period of two years.

5.

To prepare profile diagrams showing various cross sections
of the islands and interrelationships between plant communities.

6.

To inventory by determining and comparing acreage of defined
communities on both islands.

7.

To assess botanically the plant communities and their respective
habitats.

8.

To assess the effects of rabbits, hogs and nutria on the
vegetation of Horn Island (exclosures 10 x 10 meters).

9.

To prepare voucher specimens (herbarium) for the plant species
that occur on the islands.

10.

To document general soil type and other environmental characteristics of specific habitats as needed.

In addition to the above a number of ancillary studies were performed.

These were:
1.

To assess the effect of fire on insular plant communities.

2.

To document the regrowth of plants following fire (exclosures
3 x 3 meters).
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3.

To assess the effect of hogs, nutria, rabbits and other animals
on the regrowth of plants following fire (exclosures 3 x 3
meters).

4.

To relate habitat changes to plant succession.

5.

To assess the aquatic vegetation of ponds and lagoons.

6.

To compare the floristic diversity of east, central and western
portions of Horn Island.

7.

To determine whether or not the oldest part of Horn Island
(geologically) has the richest flora.

8.

To determine the age of the pine woodlands on Horn Island.

9.

To conduct an inventory of live oaks on Horn and Petit Bois
islands.

10 .

To determine the allelopathic potential of Solidago pauciflosculosa
and Ceratiola ericoides.

11 .

To determine beach dune phytomass.

12.

To conduct reciprocal transplant studies between relic and beach
dune plant species.

13.

To determine the effect of nutrient enrichment of relic and
beach dune plant communities.

14.

To determine species of exclusion (removal of Ceratiola) on relic
dunes and document plant succession.

15.

To document the effect of soil pH modification.

16.

To prepare a commentary on mosses, liverworts, lichens and
fungi.

17.

To dicusss the effects of hurricanes and storms on the insular
terrain and vegetation.

6

GENERAL METHODS AND OPERATIONAL PROCEDURES
Tasks were organized under the direction of the principal investigator.
Initial surveys were made in groups of individuals, including collaborating
scientists, objectives outlined and work groups organized.

Field work

was conducted by different groups at different or at the same time.
Fifty-two (52) trips were made by boat (RV Halophila) to Horn Island and
fourteen (14) trips were made to Petit Bois Island during the study
period of two and a half (2\) years.

Sampling techniques for the various

s t udies are described under appropriate heading in the report.

Aerial

surveys were made to verify problem areas in vegetational map preparation.

7

HISTORICAL BACKGROUND
Prior to the time of exploration by European Man, American Indians
visited the barrier islands off the coast of Mississippi.

Bienville

recorded in the log of his ship that Indians were observed on the beaches
of Ship Island shortly after he arrived on the Mississippi coast in 1699
(Greenwell 1968).

Large Indian occupation sites are known from Cat and

Dauphin islands, but only small ones are known from Ship, Horn or Petit
Bois (Personal communication, Dale Greenwell).

Rayford (1956) stated

that the Indians had a temple with a perpetual flame located on Dauphin
Island.

Early maps and charts and the D'Anville map of 1932 do not show

Petit Bois Island, which was probably part of Dauphin Island at that
time Otvos (In press).

This assumption is logical since Dauphin Island

was drawn much longer on these early maps, with a narrow western portion
and the entire island was located much closer to Horn Island than it
exists today.

Otvos (In press) states that Gayarre (1903) reported that

the western half of Dauphin Island was washed away in the 1740 hurricane.
Otvos (In press) a lso reports that Bernard Roman's charts of 1773-74
(surveyed 1772-73) show a wide gap between Dauphin and Petit Bois islands.
Other information on early charts may be found in Richmond (1962), and
Greenwell (1968).

The severence of Petit Bois from Dauphin Island

indicates the episodic destructive effect of hurricanes on these barrier
islands and probably accounts for the scarcity of evidence of early
occupations by Indians or by European Man on Horn and Petit Bois islands.
No records of early occupation of Horn and Petit Bois islands by
early European man exist, however, Rowland (1925) states that Bienville
and five men left Fort Maurepas (Ocean Springs, Mississippi) and explored

8

Massacre Island (Dauphin) which he named Dolphin because he found a dead
dolphin on the beach.

From there he visited another island south of

Round Island which he named Horn, because one of his men lost a powder
horn there.

Farther west they visited Ship Island and finally returned

to Fort Maurepas.

Horn Island was granted to Bienville by the King of

France as a reward for his eminent services.

McWilliams (1953) states

that the early maps of Delisle show Horn Island as the Isle Bienville,
but D'Anville, in preparing his map of 1932, used Horn.
Hamilton (1976) indicated that many early colonists moved from
around Fort Maurepas (Ocean Springs) because of the fierceness of the
Indians.

To avoid attack several families moved to Cat and Ship Islands,

presumably because Mississippi Sound provided a water barrier.

Furthermore,

these two islands were more hospitable as home sites because they were
on the trade route between the colonies established at New Orleans and
Mobile.
Historical accounts passed orally from generation to generation
indicate that a few early colonial families lived for brief periods of
time on Horn Island from the later part of the 1700's to the early
1900's.

The Waters family lived on Horn Island from 1845 to about 1920.

Mr. Willie Waters who is now 91 years old was quoted in a newspaper
article (Mississippi Press Register, Sunday October 30, 1977, page 8-B),
which stated that his grandfather was born on Dauphin Island, was the
keeper of the lighthouse on Round Island and later (1845) moved to Horn
Island.

The home site was located on the north side of the island and

the general location indicated by a dot on the 1944 map shown in Figure ~.
The house was built entirely without the use of a saw.
was cut with an axe.

All timber used

The floor consisted of logs laid side by side in

Figure 2. Map of Horn Island showing the location of U. S. Army
research facilities used to conduct biological and chemical warfare
tests during World War II. None of these facilities, including the
railroad, exist today.
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the sand and leveled as much as possible with an axe.

Cadene Bosarge

had cattle on the island and Mr. Willie Waters' grandfather cared for
the animals.

Every fourth calf became Waters' property, but his grand-

father eventually bought the entire herd of about 800 cattle.

Mr. Willie

Waters also stated that his father was born on Horn Island, raised a
family there and lived his entire life on the island.
buried on the island .
on the island :

His father is

Most of the food that the family ate was raised

cattle, hogs, chickens and vegetables.

Horn Island was

inhabited by the Waters family until about 1920, when his mother died.
She was buried in Biloxi.

Mr. Waters stated that his ancestors were

islanders, it was their way of life.

Richmond (1962) stated that only a

pillar, bricks and parts of a stove revealed in the years following
1945, where the Waters' house once stood.

The Waters fami l y homesite

has vanished into the sea because of erosion by wind and waves from
Mississippi Sound.

Along the shore near the designated site pieces of

brick, pottery, glass, charcoal and other artifacts can be seen today .
Richmond (1962) stated that buttons from Uni on Army uniforms have
been found in the sand and that some military men were buried there at
the time of the Civil War.

Mr. Waters also said that Union soldiers

needing food came to Horn Island during the Civil War and killed the
cattle owned by the Waters family.

These soldiers were apparently from

units which formed part of the coastal blockade stationed at Sh i p Island
(Fort Massachusetts).

Richmond (1962) also stated that no commercial

lumber was cut on Horn, but large quantities of sand were hauled to New
Orleans by Jahnke Dedge Company and other companies during the late
1800's and early 1900's.

The sand was used for many things, but primaril y

in the manufacture of glass and for water pur i fication.

The Bureau of Lano
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Management finally prohibited this sand removal operation prior to 1930.
He also stated a large number of alligators were killed for their hides
(skins) in 1923 and that a farmer, L. S. Feldier, apparently owned
cattle which were on Horn Island just prior to World War II.
The U.S. Department of Army (Corps of Engineers) acquired Horn
Island for the Chemical Warfare Service on 24 March 1943.

A chemical

and biological warfare testing installation was constructed on the
island beginning in June 1943.

The purpose of the project was to test

biological toxins primarily botulimum and ricin and chemical agents,
including munitions.

Quarters for test personnel, animal housing,

munition magazines, a grid area for field testing with adjacent laboratory
and technical buildings and a narrow gauge (60 centimeter) railroad were
completed in October 1943.

The railroad, with approximately 7.66 miles

of track, connected the administrative and animal housing areas with the
The buildings were constructed by H.K. Ferguson

laboratory-testing areas.

Company under contract with the Corps of Engineers, U.S. Army.
The railroad was built because road construction was not practical
on the sandy island and only the beaches furnished passage from one end
of the island to the other.

The entire railroad, consisting of track,

two 14-ton steam locomotives, twenty 10-ton wooden cars, a 3-ton narrow
gauge motor car (known as a Kalamazoo) and a 1000-pound car trailer, was
shipped from Fort Benning, Georgia, and installed by a company of Seabees
for the island project.

The general location of these facilities and

the railroad are indicated on the map shown in Figure 2.

Twenty-three

trials were made with the biological toxins botulinum as a filling in
the four pound MK I bomb and one trial with chemical gases (cadmiumsmoke mixture).

These tests were conducted under rigid control.

Most
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of the tests were conducted on live-stock and other domestic animals.
In the summer of 1944 an entomology branch was established at the Horn
Island facility.

Their objective was to conduct studies on the fly and

mosquito populations.
Meteorological data obtained at Horn Island indicated that for
two-thirds of the winds over the island were not favorable for munition
trials with viable agents since their direction was principally toward
the mainland.

The facility was declared excess on 13 August 1945 and

deactivated on 18 November 1945.

At the time of deactivation there were

12 Chemical Warfare Officers and 88 enlisted men on the island, as well
as a contingent of 1 naval officer and 19 enlisted naval personnel.

The

Chemical Warfare Service turned the property over to the Corps of Engineers,
for disposal of equipment.
removed.

All experimental animals (domestic) were

Buildings not removed have long since fallen down.

The above

information was obtained from the U.S. Army Archives, Washington, D.C.
Today the chimney of the incinerator and two concrete foundations
of former buildings are found in the laboratory - technical - testing
area.

Near the present National Park Service ranger station, a cattle

dip and several small concrete foundations are also present.

Elevated

areas also reveal the location of the railroad trestle about 1/4 mile
east of the chimney.

Railroad spikes are also present on and along the

sides of these vegetated mounds of sand.
Several dozen projectiles (50 caliber) and a few empty cassions
were found on Petit Bois Island, indicating its use as a target range
(probably the area was straffed by Air Force or Coast Guard aircraft).
In 1958, part of Horn and Petit Bois islands was made a wildlife
refuge under the Fish and Wildlife Service of the U.S. Department of
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Interior.

During Hurricane Camille the office of the "Gulf Natural

_Wildlife Refuges" located at Point Cadet, Biloxi, Mississippi was
destroyed and their building on Horn Island heavily damaged.

Since that

time Horn and Petit Bois island have existed in a wild state.
The National Park Service, U.S. Department of Interior obtained
jurisdiction over the Horn and Petit Bois islands as part of the Gulf
Islands National Seashore on 8 January 1971.
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INSULAR FLORA
This chapter presents information obtained on the insular flora of
Horn and Petit Bois is lands.

Although our primary objective was to

determine the vascular plant species of the islands through seasonal
collections, some important observations on the nonvascular plants will
be presented under appropriate subheadings.
From mid-1976 to early 1978 an attempt was made to collect all
vascular plants found to occur on Horn and Petit Bois islands.

Trips

were made during the growing season almost every month that weather
permitted.
Previous collecting on Horn Island began in 1891 -1894 by Tracy or
by Tracy and Earle.

R. B. Channel, James D. Ray, Jr., and R. L. Diener

made collecting trips to both islands about 1952 .

Richmond (1962, 1968)

listed plants collected by him and others on Horn Island.

The present

list attempts to give all records available for the two islands.

In

addition to material collected by ourselves, material in the herbarium
of Mississippi State University was examined.

This included duplicates

of most collections other than those collected by Richmond.
given by Richmond (1962, 1968) are listed.

Species

The occurrence of a few of

the species listed by him is highly questionable and probably based upon
misidentifications.
A total of 283 species are listed for both islands with 260 species
being known from Horn Island (abbreviated HI in the list) and 87 species
from Petit Bois (abbreviated PB).
Appendix A.

The species are listed in Table 1,

Where possible habitat type (beach dunes, relic dunes,

meadow, marsh, or woodland) is given.

References are made to specimens
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or Richmond reports (1962, 1968) in those cases where the plants were
not person~lly collected or seen.

Duplicates of material collected

during this study are deposited in the herbaria of the Gulf Coast Research
Laboratory and the Coastal Field Research Laboratory, U.S . Park Service,
Bay St. Louis, Mississippi .
Although the present report represents a substantial increase in
species known, additional collecting is desirable.

Many species are

quite local and can only be found by being in a particular area at a
particular time.

For example Conradina canescens (T. & G.) Gray, here

reported for the first time from Mississippi, is locally abundant in one
restri cted area on Horn Island.

But even though when in flower it is

very prominent, it had not been collected by anyone before 1978 .
Additional work on Petit Bois Island would undoubtedly add a number of
species.
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RARE VASCULAR PLANT SPECIES
The shrub Conordina canescens (T. & G.) Gray, known from one
locality on Horn Island, is the rarest species found on the islands.
is not found elsewhere in Mississippi.

It

Ceratiola ericoides Michx,

Solidago pauciflosculosa Michy, and Bauldiuna augustifolia (Pursh)
Robins all have restricted distributions, with their occurrence known
from the other barrier islands off the coast and from Belle Fontaine
Beach, the only mainland dune area found on the coast of Mississippi.
Recently (1976) Lilaeopsis caroliniensis (C.

&

R.) was collected and

found in Bucaneer State Park on the coast of Hancock County, Mississippi
by Dr. Wilbur Duncan.
Island.

This species has also been collected from Horn

Apparently~- caroliniensis has very limited distribution on

the islands and mainland and thus must be considered rare.
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NONVASCULAR PLANTS
Algae.

Most of the attached marine algal species occurring in

seagrass or forming seaweed beds surrounding Horn and Petit Bois islands
were documented by Humm and Caylor (1957) using collections made primarily
near Ship Is land.

Descriptions of the algal beds and algal plants found

epiphytically on the seagrasses were prepared by Eleuterius (1973) along
with distributional maps.

Eleuterius and Miller (1976) showed compar-

atively, the effect of Hurricane Camille and low salinity waters on the
occurrence of the mari ne algae around Horn and Petit Bois islands.
The red algae, Caloglossa leprieurii and Bostrichia radicans were
found on culms of Spartina alternif lo ra along the shores of the large
lagoon on Horn Island.

Species of Ulva and Enteromorpha have also been

observed in and along the seaward edge of these marshes.
The freshwater ponds had very few macrophytic algae.
green algae were the most common forms observed.
not attempted.

Filamentous

Identifications were

Examination of samples made by plankton net acros s

several ponds during the summer of 1978 indicated that phytoplankton was
scarce or non-existant.

Blue gree n alga l mats often cover areas of low,

wet, sandy depressions in the beach dunes and sandy meadows or high
marshes of several meters in area or more on both i slands.

On drying

the algae and sand grains form a crust on the surface of the substratum.
These crusts have been observed in association with Spartina patens
Fimbristylis spadicea and other high marsh and meadow vascular plants.
In general, I feel from direct observation that the algal flora of
the freshwater and brackish ponds, high marshes and meadows are depauperate
in spec ies and in relative abundance.

However, no systematic and seasonal

studies were conducted and such work may be rewarding.

Algal inventories
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of the salt and brackish marshes around the lagoons on Horn Island and
the freshwater marshes of Petit Bois Island are definitely needed.
Fungi.

Pathogenic-fungi such as Cronartiurn fusiforme which infects

slash, lobllolly and long leaf pine of mainland Mississippi, with heavy
infections along the coast, were not found on Horn or Petit Bois islands.
The absence of C. fusiforme is obviously due to the absence of its
highly susceptible alternate host Quercus nigra.
species are infected by

Although other oak

f. fusiforme including the live oak, Quercus

virginiana, the incidence of infection is very low (Eleuterius 1968).
Quercus germinata which occurs on Horn Island may not be susceptible to
infection.
The most common fungi found on Horn and Petit Bois islands were
mushrooms, which occurred primarily on relic dunes and in woodland
areas.

Several were observed in the drier portions of meadows.

Although

several preliminary collections of these mushrooms were made a more
intensive survey is needed.
Lichens.

The genus Cladonia (raindeer moss) was represented by at

least two species.

These lichens grow on the sandy soil of relic dunes,

primarily on the north side, and they may cover up to several hundred
square feet of surface area (Figure 3).

An abundant growth of lichens

are found on the branches of many species on dead shrubs in meadows,
high marsh, woodlands and some beach dune areas.

The most obvious and

abundant occurrence of these lichens which grow on dead shrubs is on
dead Ceratiola plants found on relic dunes.
Liverworts and Mosses.
the islands.

No liverworts or mosses were observed on

Figure 3. Map of the eastern end of Horn Island showing the general
location of sandy areas with an abundance of lichens.
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ASSESSMENT OF REPRESENTED PLANT DIVISIONS
This assessment is based on representation of divisions of the
Plant Kingdom found on Horn and Petit Bois islands.
Those plant species considered low on the phylogenetic scale (lower
plants or nonvascular) such as the algae (exception:

marine algae

associated with the seagrass during certain years), fungi, lichens,
liverworts and mosses are poorly represented in general comparison with
the diversity of mainland areas.
Only three species of ferns and one Lycopodium were found on the
islands, reflecting a poor representation of the Pteridophyta.

The

Gymnospermae were represented by an abundance of Pinus elliottii and a
few seedlings of Taxodium (cypress).

The Monocot families, Poaceae and

Cyperaceae were represented by a large number of species.

However,

there were many more dicot species present than monocots.

The flora of

Horn and Petit Bois islands is not as rich in species as the adjacent
mainland area.

This lack of floristic diversity in comparison with the

mainland was reflected in a study comparing the flora of the dune of
Horn Island with that found on the dunes at Belle Fontaine Beach (Hughly
and Eleuterius 1976).
The "Spanish Moss" Tillandsia usenoides was not found on Horn or
Petit Bois islands, although it is abundant on the adjacent mainland.
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INSULAR VEGETATION AS PLANT COMMUNITIES
The vegetation of Horn and Petit Bois islands is composed of several
clearly defined types which will be presented here as plant communities.
The problem of separating or delineating plant communities was recognized
prior to the outset of this project.

In solving this problem, considera-

tion was also given to the practical use and number of defined plant
communities which could be adequately depicted on vegetational maps .
Delineations were based on plant assemblage, general topography and
elevation.
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PLANT ASSEMBLAGES
After a thorough reconnaisance of both islands, it was found that
the vegetation could be adequately divided into six vegetational units
based on assemblages of plant species.

These plant assemblages repre-

sented six plant communities which reflected six specific and basic
plant habitats on the islands.

These were:

(1) beach dunes, (2) relic

dunes, (3) woodland, (4) meadow or high marsh, (5) tidal or freshwater
marsh and (6) pond or lagoon.

The category with the greatest variation

in vegetational structure was the meadow or high marsh.

Great difficulty

arose in attempts to delineate meadow from high marsh and in delineating
peripheral areas where the vegetation of one community blended in or
gradually changed into another.

This problem was repeatedly encountered

in attempting to delineate tidal or freshwater marsh from high marsh or
meadows and meadows from beach or relic dunes.

Delineation was especially

difficult when the slope of the land was gentle, changing only a few
centimeters over a distance of a hundred or more meters with a corresponding gradual change in the vegetational composition.

Ecotones were often

produced, between two adjacent and distinct vegetational types (plant
communit i es) and were composed of plant species representing both areas.
High and low meadows, indicating areas with slightly or considerable
differences in elevation and different vegetational cover, are included
within the meadow type.
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TOPOGRAPHY AND ELEVATION
The surface relief of Horn and Petit Bois islands is variable.
Elevation is a very basic and important factor underlying the establishment
of a particular plant community.

Several profile diagrams showing the

general relationship between elevation and plant communities at four
transect locations on Horn Island three locations on Petit Bois Island
are shown in Figures 4 and 5 respectively.

Topography and elevation in

these profiles are generalized and approximate~, with sufficient exaggeration to expedite illustration, however, the general relationships
correspond to observable features.

The more elevated areas occur most

often in the sandy beach and relic dunes and less often in meadow and
woodland areas.

High marshes or meadows are generally found at similar

or lower elevations than woodland, beach and relic dunes, but not always.
Salt and brackish marshes are intertidal and freshwater marshes have
standing water at least part of the year.

Although most plant communities

are easily delineated by sharp changes in topography, those with gradual
changes in elevation are difficult or impossible to separate based on
vegetational composition.

The most difficult areas to separate based on

elevation or vegetational type are high marsh or meadow which occasionally
occurs at the same elevation and some woodlands or portions of woodland
areas and certain relic and beach dune areas.

Ecotones or transitional

areas between different plant communities generally reflect small differences in elevation between the more definitive portions of the adjacent
community types.
The insert of Horn Island indicates by numbered location (which
also corresponds to the number of respective profile diagrams) where
each transect was made.

Each profile diagram illustrates the island as

i::'igure 4. Profile diagrams of I-iorn Island. The :;'.'mer2.l
location of each profile diagra:-• i~., s hown in tl1c insert.
Drawings are not to scale. Protile diagram 1 shows a
transect across the western portion of the island, which
is of low relief and essentially composed of two plant
communities: beach dunes and meadows or high marsh.
Profile diagram 2 shows a section through the westcentral portion of the island, which entails many plant
communities and forms, in the diagram, an alternating
series. All insular pl~nt community types are represented in this profile diagram and some general relationships between plant communities and between elevation
and plant assemblage are indicated. Profile diagram 3
shows a transect through the east-central portion of
Horn Island, which has different physical features (wide
beach dune area and high dunes) and a different distributional pattern of plant communities. Profile diagram
4 shows the eroded condition of relic dunes on the
eastern tip of the island. Live oaks and yaupon shrubs
are practically buried by sand entrapped by branches and
leaves. Deep crevices, with steep sides are eroded in
barren or sparsely vegetated areas, leaving the oaks and
holly shrubs the primary plant species stabilizing the
dunes in this area. Three plant community types are
found at this location.
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shows the types of plant communities found on the
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of alternating plant communities. Profile diagram 3
shows the relationship between plant communities and the
relative elevations of this eastern portion. Wide
marshes occur here, separated by a narrow, sandy ridge
(relic dunes and meadows).
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viewed toward the east.

Profile diagram one (1) in Figure 4 shows a

transect across the western portion of Horn Island, which illustrates
that this portion of Horn Ilsand is about one-half mile wide, of low
relief and composed essentially of two plant community types:
dunes and meadows or high marsh.

beach

Profi le diagram two (2) Figure 4 shows

a cross section which includes the highest dune ridge on Horn Island.
The highest dunes in this ridge are about 40 feet above mean low water
(MLW) or more than 30 feet above the surface of the adjacent terrain
(woodland, marsh and beach dunes).

This dune ridge is centrally located

and extends about three miles down the ·1ong axis of the island and forms
a protective barrier which provides stability in the development of
large woodland areas to the n9rth.

Profile diagram two (2) and three

Figure 4 also show that transects across the island at these locations
entail all plant community types.

Horn Island is about one -half (1/2)

mile wide at location 2 and about three-fourths (3/4) of a mile wide at
location 3.

Profile diagram four (4) (Figure 4) shows the general

topographic configurations across a one-fourth (1/4) mile transect on
the eastern portion of Horn Island, where wind and wave have caused
considerable erosion.

This eastern part of the island is the oldest

geologically and the relic dunes conta i n many mature live oaks which are
relatively small in size (compared to mainland live oaks) and partially
or almost completely buried by sand.

The shrub yaupon ( I lex vomitoria)

and the live oak (Quercus geninata ) a re primar i ly r espons i bl e tor stabi1z i ng the dunes at this eastern location.
craggy appearance.

Here the relic dunes have a

Most of the dunes have dense l y vegetated tops and

often barren, steep and heavily eroded s i des.

A marsh is also located

(profile diagram 4, Figure 4) in this area which is being eroded on its
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southeastern tip.

Waves and currents apparently cut into the marsh

periodically, then at other times cause a small ridge of sand to form
across the southeastern end of the marsh .

Elevation is rapidly changing

on the eastern portion of Horn Island and because of this instability,
the plant communities are reduced in number of types and those that
exist there are severly modified.
Profile diagram one (1), Figure 5 shows the plant communities and
general topography across the western portion of Petit Bois Island.
This island is about one-fourth (1/4) of a mile wide at the illustrated
location.

Vegetated beach dunes and meadows or high marsh predominate

on the western portion.

An unusually wide and barren shore exists on

the south side of the island.

Profile diagram two (2), Figure 5, illus-

trates the variation in elevation and vegetation across the eastern
port i on of the island.
marshes and ponds.

Here a series of elevated ridges alternate with

General elevational relationships of the limited

woodland areas, to adjacent areas on the islands are also illustrated.
The island is about three-fourths (3/4) of a mile wid e at this location.
Profile diagram three (3), Figure 5, depict s a more eastern transect
than that shown in prof il e diagram 2 .

Petit Bois Island is mo r e than

one-half mile wide at this location.
The extensive bra ckish and freshwater marshes dominated by Phragmites
communis and Typha angustifolia, respectively are almost separated by
more elevated areas.

I n the profile diagram this is shown to be meadow

or high marsh and relic dunes.

There is a narrow strip of marsh eastward

of location 3 (transe c t depi ct ed i n profile diagr a~ 3 ) ~h1rh connects
the large ! - angustifolia and~- communis marshes.

Due to the configura -

tion of relic and beach dune and meadow or high mar s h to the west and
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north and south of the large!• angustifolia marsh is essentially
landlocked.

Excess freshwater, which accumulates in this enc losed T.

angustifolia marsh from heavy rainfall must pass through the small and
rather constricted interconnecting marsh, before reaching the~- communis
marsh.

Subsequent accumulation of fresh water in the P. communis ma rsh

causes a break in the low sand ridge (berm) which form across the small
waterways opening into Mississippi Sound, thus releasing the impounded
waters.
Elevation and configuration of the terrain are basic and therefore
important factors in determining insular vegetation.

The extent of

tidal influence on a plant habitat or potential plant habitat is especially
important.

Only a particular assemblage of plants can grow in habitats

inundated by tides.

If a portion of a salt marsh becomes cut off by

sandy ridges, these marshes will change floristically.

Therefore, the

configuration of a plant habitat in re l ationship to that of adjacent
habitats also plays an important role in determining floristic composition
and thus the "type" of insul ar p l ant community.

The elevation of a

habitat above the influence of normal tides entails a different array of
environmental conditions and consequently a different array of plant
species that are capable of growing on such sites.
Chapman (1964, 1976) describes the processes of salt marsh format i on
behind (leeward) barrier islands off the British coast (England).
Whether these coastal processes are applicable to Horn and Petit Bois
are not known, but they are referenced here as pertinent research on the
format i on of insular salt marshes and sand dunes and their characteristic
vegetational relationships.

29

COMPOSITION AND DESCRIPTION OF PLANT COMMUNITIES ON HORN ISLAND
Horn Island because of its large size and the obvious greater
variation within plant communities was selected for detailed study.

The

floristic compostion of five plant communities on Horn Island were
analyzed quantitatively.

These were (1) beac~ dunes, (2) relic dunes,

(3) marshes, (4) meadows or high marshes and (5) woodlands.

From this

analysis the dominate species composing each plant community were
determined.

The results of this portion of the study were also used in

delineating these plant communities on the island and in preparing
vegetational maps.
North and south beach dunes were analyzed separately and the results
compared .

Study areas, which entailed all five plant community types,

we re selected in the western, eastern and central parts of Horn Island
(Figure 6).
Sampling plots were selected in the western (Area 1; Sec. 18, 19,
T9S, R7W, Sec. 24, T9S, R8W), central (Area 2; Sec. 23, 26, T9S, R7W),
and eastern (Area 3; Sec. 28, 29, 33, T9S, R6W) parts of the island .
Individual plots were determined along north-south lines.

The first of

these l i nes was 1/10 mile (0.1609 km) west of a section line and each
additional line was 1/10 mile further west.

As each new homogeneous

habitat type was reached, a semipermanent marker was placed three chains
(91.5 m) in from the edge first crossed.
least 8 chains (244 m) distant.

The next plot was always at

This process continued until a total of

15 pl ots with i n each part of the island were chosen.

Two plots were

chosen for each of the three dune types and three each for marsh, meadow,
and woodland.

Be cause of the stipulation that each new plot must be at

least 8 chains distant, this resulted in random placement of the plots
of an area over about two sections.

Fig~re 6. Location of sampling areas used to determine
the vegetational composition of plant communities on
Horn Island. The general location of sampling areas
on the island is shown in the top insert. The specific
location of stations (plots) within sampled plant communities for each of the three island areas are shown in the
enlarged views (1, 2, 3).
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Nester c i rcular plots were used following Cain and Castro (1959).
The following areas and radii were used:

(1) area of 0.25 sq. m, radius

of 0.28 m; (2) area 0.5, radius 0.40; (3) area 1.0, radius 0.56; (4)
area 2, radius 0.78; (5) area 4, radius 1.13; (6) area 8, radius 1.60;
(7) area 16, radius 2.26; (8) area 32, radius 3.14; (9) area 64, radius
4.51; (10) area 128, radius 6.38; (11) area 256, radius 9.03.

Note that

each successive plot includes all previous, thus once found a species is
within not only that plot, but all larger as well.
A string placed at the plot marker indicated with the radii of the
eleven plots was used to determine the area included within each plot.
One person held the string and generally circumscribed the area of each
plot.

As a plot was reached, new species not recorded within the previous

plots were called out and recorded.

Each area was sampled in the earl y

growing season (March-April), mid-growing season (June), and late growing
season (November).

The data taken during the three different sample

period times were combined giving the highest observed value for each
species.

This gave a very complete census of the species within each

p l ot.
The richest habitat type is marsh with a total of 69 speci es re cor.de d,
followed by woodland with 62 species and meadow wi th 56 specie s .

It

is

not surprising that the marshes were the most diverse insular plant
community since Eleuterius and McDaniel (1978) reported 173 species of
vascular plants from mainland salt marshes.

The beach and relic dune

areas were considerably poorer, with the north beach dunes having 38
spec i es, relic 30, and south beach dunes 28 species.

It should be noted

that some spe c ies were very rare in a given habitat type, being observed
only once, though they might be common in another habitat.
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North Beach Dunes.

Beaches on the sound (north) side of Horn

Island are generally more protected than those on the Gulf side.

As a

result other vegetation types are closer and there is some mingling of
species.

In some areas the north beach slopes gently into the sound.

In others there is a sharp break between the vegetated portion and the
non-vegetated portion.
rolling dunes.

Frequently, there is definite development of low

Occasionally, because of erosion there is no definite

zone of beach flora.

Soils are coarse to fine sands.

A list of the species found in , sampled plots is shown in Table 2,

Appendix B.

Uniola paniculata L.

in 78.8% of the plots.

is the most abundant species, occurring

It is closely followed by Andropogon maritimus

Chapm . (66.7%) and Panicum repens L. (62.1%).

Greatest similarity is

with the south beach flora, though some species, such as Balduina
angustifolia (Pursh) Robinson, are also found on relic dunes.
South Beach Dunes.

Beaches on the south side of the island have a

wide sandy shore, in comparison to north shore, which is devoid of
vegetation.

Landward of this barren zone, one or more high dunes are

found paralleling the Gulf of Mexico.

Between or behind the dunes are

low flat areas, known as slacks, which are sparsely vegetated or totally
without plants.

Soils of the south beach area are sandy and low in

organic matter.
Table 3, Appendix B gives the species observed.

Impomea stolonifera

(Cyrill.) Poir. is the most abundant species, occurring in 74.2% of the
plots.
9 . 1%.

In the north beach area this species has an occurrence of only
This is followed by Uniloa paniculata L. (65.1%), Andronogon

maritimus Chapm. (62.1%), and Euphorbia ammanioides HBK. (60.6%).
of these species occur with high frequency in the north beach area.

All
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Panicum repens L. with a plot frequency of 62.1% on the north beach, has
only a 16.7% frequency in the south beach area.
Relic Dunes.

Relic dune areas are located most frequently in the

central and north side of the islands.

Essentially they occur in east-

west strips paralleling the long axis of the island or as diagonal sandy
ridges across the island.

Several run north to south.

and the vegetation cover is mostly incomplete.

Soils are sandy

The most abundant species

Solidago pauciflosculosa Michx. (100% of plots) is also common in the
north beach area (57.6%).

Other species with high frequency are

Helianthemum arenicola Chapm., Ceratiola ericoides Michx., and Panicum
aciculare Desv. ex Poir. (see Table 4 Appendix B).

Other species largely

confined to relic dune areas are Balduina angustifolia (Pursh) Roginson,
Lechea patula Legg., Opuntia compressa (Salish.) Macbr., and the two
lichens Cladonia leporina Fr. and~- prostrata Evans.

The combination

of Solidago pauciflosculosa, Ceratiola ericoides, Helinathemum, Lechea
patula and the two lichens mentioned above is diagonostic for this
habitat type.
Marsh.

Areas with peaty soils and standing water during at least

part of the year are covered with marsh vegetation.

The salinity of

these marshes is highly variable, although generally less than 10 °/ 00 .
Relatively pure stands of Juncus roemerianus are often found around
waterways that open into Mississippi Sound.

Spartina alterniflora forms

a narrow fringe along the water edge in the lagoon.

Such pure stands

occupy much less area than mixed marshes composed of several to many
species.

It is these mixed marshes which predominate on Horn Island,

thus their floristic composition, in general, is of considerable value.
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The most abundant species (see Table 5, Appendix B) is Spartina patens
(Ait. Muhl.) (100% of plots), followed by Juncus roemerianus Scheele
(77.8%).

Other species occurring in 50% or more of plots samples are

Polygonum punctatum Ell., Ipomoea sagittata Cav., Panicum repens L., and
Diodia virginiana L.

Not withstanding the fact that marsh areas are

often quite wet, fire can occur.

Personal observations suggest that

after fire species diversity is greatly increased.

This is due to the

removal of the dense Spartina-Juncus cover (often at or approaching
100%) which consists of not only the current year's growth, but often
debris from several years previous.

The removal of this cover opens the

area up for the germination and development of other species.
Meadows.

Non-forested areas somewhat higher than marshes, but with

more available moisture than beach or relic dune areas are here defined
as meadows.

This type of habitat is quite diverse and includes areas

somewhat wet during part of the year to areas very well drained and
hence often dry.

Soils vary from peaty to sandy with organic matter

almost always greater than that of the beach and relic dune areas.
Cover may be nearly complete in lower, peaty areas to definite bare
areas in higher, sandier areas.

Meadow are often burned and after fire

appear to be healthier and more diverse in plant species.
Most abundant species (see Table 6, Appendix B) in plots sampled
were Fuirena scirpoidea Michx. (88.9%), Panicum repens L. (87.9%), and
Andropogon virginicus L. (84.8%).

Other species occurring in more than

50% of the plots were Solidago leptocephala T. & G., Baccharis halimifolia
L., Diodia teres Walt., Panicum lancearium Trin., Centella asiatica (L.)
Urban, and Juncus scirpoides Lam.

It is often difficult or impossible

to separate meadows from high marshes, thus they are treated herein as
the same vegetational type.
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Woodland.

Woodland areas are characterized by the presence of

slash pine (Pinus elliottii Engelm.).

Although Quercus geminata Small

does occur on the island, it is never more than a minor part of the
woodland and often consists of one or few isolated trees.
woodland areas vary from peaty to sandy.
closed to less than SO% coverage.

Soils of

Canopies vary from essentially

Ground cover may be essentially

complete or may have many open (barren) areas.

Fi.re has occurred in the

woodland areas repeatedly and, if moderate, does not damage slash pine.
Most abundant in plots samples (see Table 7, Appendix B) were
Fuirena scirpoidea Michx. (66.7%) and Myrica cerifera L. (66.7%).
Although occurring in fewer plots sampled (58.6%), Pi.nus elliottii is in
terms of biomass for more abundant than the combined biomass of the
other two species mentioned previously.

Other species occurring in 50%

or more of plots were Solidago leptocephala T. & G., Centella asiatica
(L.) Urban, Baccharis halimifolia L. and Rubus trivialis Michx.
Photographic views of woodland, meadow, marsh, relic and beach
dunes are shown in the appropriate photographs of Appendix C.
Although plant community composition was not determined quantitatively on Petit Bois Island, the vegetation composition was obviously
very similar to that determined on Horn Island.

One obvious difference,

however, was the occurrence of a larger number and larger shrubs in the
meadows of Petit Bois Island than found in the meadows of Horn Island.
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EAST-WEST COMPARISONS OF SPECIES DIVERSITY ON HORN ISLAND
One objective of this study was to determine whether there was
significant difference in the number of species present between the
eastern, central, and western portions of the island.

On the basis of

age the eastern part with a longer period of time for species establishment should have the most diverse flora.
Using the data shown in Tables 2 through 7, Appendix B, statistical
comparisons were made between the western, central and eastern portions
of island as described in the previous section of this report and shown
in Figure 6.
As the data summary shows in Table 8, Area 3 in the east actually
has the fewest species with the central part (Area 2) of the island the
most.

However, statistical analysis by Duncan's new multiple range test

and by an independent F test showed no significant difference.

Hence,

from the information available, it certainly cannot be assumed that the
easternmost part of the island is the richest floristically.

The eastern

part of the island is relatively narrow and hence has a smaller land
area.

Also there are essentially no well-developed forest there.

There

is in addition evident disturbance probably due to Hurricane Camille.
One or more of these factors may be responsible for the flora of the
eastern portion, being at best essentially equal to the other sections
of the island.

Furthermore, a protective barrier of high dunes occurs

in the central portion of the island which provides stable habitats to
the north and may account for the larger number of species found there.
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Table 8.

SPECIES DIVERSITY ON HORN ISLAND BY HABITAT AND BY AREA

Number of different species
Plant
Community

Area 1

Area 2

North beach
dunes

10

37

15

38

South beach
dunes

18

20

10

28

Relic dunes

21

24

14

30

Marsh

51

42

41

69

Meadows

43

43

39

56

Woodland

45

56

38

62

111

114

93

154

Total

Area 3

All areas
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MICROENVIRONMENTS
All of the plant communities previously described have small areas
within them which are very different floristically when compared with
the prevalent vegetational type.

For example, a few pine trees often

occur on relic dunes, or rather in the low areas between individual
dunes.

Shifting sand generally covers the lower parts of these pines,

killing all or most while one or two survives.

This process creates a

very irregular or "scattered" distributional pattern.
often become very tall and sculptured.

Here the pines

A few trees on relic dunes or on

the edge of relic dunes can not be called a woodland.

Similarly small

areas composed of plants, typical of meadow or marsh may be found within
relic dunes, however, this is less frequent than the occurrence of
trees.

Shade produced by trees on relic dunes or the shadow of those

along the edge of relic dune modifies the relic dune envirorunent.
Larger plants, including shrubs, and a greater diversity of plant species
are often found in these shaded relic dunes in comparison with those in
the surrounding unshaded relic dunes.

Shade obviously reduces tempera-

tures which in turn reduces plant transpiration and evaporation of water
from the sandy soils.
Seedlings and saplings (immature) pines were often found in the
more elevated areas of meadows.

Sometimes many small trees, three or

four feet in height, were found rather uniformly or as patches in
relatively small areas of one to several acres or as isolated tr~es.
Marshes, ranging in area from a few to several hundred square feet
were often found within terrain predominately meadow or high marsh.
Fringes of Juncus roemerianus outlined old waterways in meadows and high
marshes.

Small stands of J. roemerianus occurred in wet depressions no
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longer connected by tidal outlets.

Dry depressions became small ponds

during heavy rains, thus the type of microhabitat or microenvironment
depended upon the particular climatic conditions prevailing at the time
of observation.
Sparsely vegetated sandy areas consisting of several hundred square
feet were often found in woodlands as well as low wet depressions.

Pine

trees often grew in woodlands at elevations only a few centimeters above
the surface of adjacent marshes.

Spartina patens or Panicum repens,

generally found in high marshes or meadows often formed the understory
herbaceous carpet across woodland tracts.

Palmetto (Serenoa repens)

occasionally formed dense, understory stands in the more elevated woodland
areas.
Vegetatively, beach dunes were composed of numerous microhabitats
formed in depressions, blow outs and channels cut by storms and hurricanes.
Low swales are generally covered by an array of sedges, rushes, grasses
and other herbs.

Higher swales or shallow depressions are generally

covered by beach grasses such as Andropogon or Aristida.
Uniola paniculata (sea oats) clearly dominates the northern beach
dune plant community with Ipomea stolonifera (morning glory)~ - paniculata,
Andropogon maritimus and Panicum repens occu rring as codominates of the
southern beach dune plant community.
many small meadow and marsh areas.

The southern beach dunes enclose
Sometimes small ponds are also found

within this southern beach plant dune community .

The northern beach

dune plant community is not interrupted as often by low swales, small
me adow - like areas or marshes in comparison to that found on southern
beach dunes.

Pines are occasionally found in northern beach dunes

areas, as well as the oaks previously described.

More and larger shrubs
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grow on the northern beach dunes area than on the southern ones.
Ceratiola ericoides often occurs on northern beach dunes, but seldom on
southern beach dunes.

Relic dunes often extend into northern beach dune

plant communities due to shoreline erosion.

Small isolated areas within

the northern beach dunes appear to be remnants of relic dunes, that were
eroded, then buried by shifting beach dune sand.
These microhabitats or micro-plant communities within larger,
predominate vegetational types are described here to clarify variations
which were encountered in vegetational mapping.

Small areas, varying

from several to several hundred square ·feet in area, to an acre or more
in size and often distinctly different from the predominating terrain,
were too small to delineate and thus, impractical to map due to the
scale (size) of the maps to be prepared.

Meadows also have isolated

mature pines or groups of several mature trees on slightly elevated
ridges or on gentle slopes to more elevated terrain.
Vi~ws of microenvironments within predominant plant community types
are shown in many photographs of Appendix C.
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SUCCESSION AND INTERRELATIONS BETWEEN PLANT COMMUNITIES
Penfound and O'Neill (1934) prepared a diagram showing developmental
relationships between plant communities on Cat Island.

However they

described the vegetation in terms of associes or consocies and consociation.
In the present study, simpler and more precise terms are used in reference
to plant communities and development in terms of accretion and corresponding plant succession are shown in the diagram in Figure 7.
beginning, the islands, apparently arose from sand bars.

In the
Thus, the

first plants were probably established on low beach dunes, with subsequent
or simultaneous formation of tidal marsh in small, shallow and protected
flats or along the edge of embayments.

These embayments and enclosures

are created by the rapid deposition, realignment or displacement of
relatively large amounts of sand into enclosing arms, which extend
offshore and somewhat parallel to the island.

Such envelopments can be

seen on the vegetational map of Horn Island (south side).

Apparently

such processes occurred during the early developmental stages of the
barrier islands.
A change from one vegetational type or plant community into another
is related, primarily, to changes in elevation.

The relatively slow

deposition of airborne sand is the primary means by which the elevations
of plant communities are changed.

The amount of change or rapidity of

change corresponds to the relationship of a particular plant community
to large sand supplies (beach and relic dune plant communities).

Entire

plant communities or portions thereof, adjacent to or very near large
supplies of unanchored sand are more apt to change over an undetermined
amount of time, than plant communities further away or buffeted from
sand deposition.

Figure 7. Diagram showing the probable developemnt and corresponding
vegetational succession over long periods of time (years), if changes
causes by erosion, flooding or castastropic events are not considered.
Erosion or persistant flooding or standing water would result in a
reversal or modification of many of the <levelopmental schemes depicted.
Code: Vegetational succession related to changes in configuration or
water salinity or without changes in elevation are indicated by solid
line. An increase in elevation is indicated by a dashed line (small
dashes). Some habitat development due to erosion are indicated by a
dashed line (large dashes). Oaks are generally found on relic dunes,
woodlands and meadows (see dotted line).
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Massive erosion and movement of large quantities of sand by storm
waves and winds may cause catastrophic changes in elevation, by burying
or eroding large areas and obliterating all characteristics of a previously
existing plant community.
The most unstable vegetational type on the islands is the beach
dune plant community.

Vegetational cover is incomplete and consequently

sand is constantly being shifted about by wind and periodically by
waves.

This is especially evident on the south beach dunes.

All other

plant community types border these southern beach dunes and consequently
are being effected by sand deposition on their southern extremities.
Accumulation of organic detritus from decomposed plants and deposition
of sand raises the surface of low marshes to levels at which marsh
plants are no longer able to grow, but provides a habitat for high marsh
or meadow plant species (Figure 8).
type can be changed into another.

Thus, by this process one habitat
The accumulation of organic materials

in insular soils is a slow process, but sand deposition may be relatively
fast.

Continuous or periodic accumulation of sand can change marshes

into sand dunes (Figure 8).
dunes.

Similarly woodlands and meadow may become

Relic dunes may also be reworked or covered by sands from beach

dunes and sand from relic dunes may be deposited on adjacent plant
communities.
by marsh.

Sand dunes are often moved across areas previously occupied

The most stable plant communities are those protected from

sand deposition.

Consequently these areas have a dense cover of vegetation,

which further contributes to their stability.

Protection from airborne

sand is achieved in two primary ways, by distance from the sand source
and by barriers which may be high dunes, wide marshes or meadows, dense
shrubs or tall trees.

These natural barriers may be effected themselves,

Figure 8. Elevational changes and vegetational succession.
A. shows the effects of wind erosion on steep dunes and
adjacent marshes of other plant communities. Layer of
peat exposed along northern shores is evidence that dunes
moved over adjacent marshes. B - D. Shows the sequential
development of meadow between beach dunes and marshes due
to sand deposition.
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but they provide protection for plant communities leeward and adjacent
to them.

Nevertheless, all the insular plant communities are changing,

the process occurring slower in some places than in others.

The presence

of woodlands probably indicates the most stable terrestrial areas on the
islands.
Meadows appear to represent a transitional plant community type.
Shrubs often appear on slightly elevated areas in high marshes or across
entire meadow areas.

Elevational stability and relatively dense vegeta-

tional cover appear to be prerequisites for shrub establishment.

Pines

become establihsed in areas, within meadows, similar to those of shrubs.
Pine colonization is most prolific, westward of the present westernmost
woodland area on Horn Island.

Here the pines form a continuous gradient

in size with the shortest, smallest and youngest trees occurring furtherest

(westward) from the mature woodlands.

Pines have also become established

in narrow bands from several to 10 meters or more wide along grades

between marshes and relic or beach dunes or as patches in meadows.

Many

pine seedlings may be concentrated in specific locations, with no apparent
differences in type terrain or elevation.
this phenomenon are unknown.

The factors responsible for

Most colonization by seedlings or young

trees (2-10 years ol d) occur adjacent to mature stands of pines.

In the

east-central portion of Horn Island pines are spreading toward the east,
southeast and south of small stands (7-12 acres) of pine.

At present

most pine appears to be spread ing onto terrai n not previously occuppied
by pine (woodland), however, there are many noticeable exceptions.
About a mile east of the Ranger Station a Large marsh is flan ked by
meadow, relic dune and woodland.

The marsh has a series of several

small ponds in the central portion.

Along the upland edge of this marsh

and on the adjacent sloping meadows many old dead trunks of pine trees
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stand today.

Prior to Hurricane Camille (August, 1969) a mature stand

of pine (woodland) existed here (See topographic quadrangle, Horn Island
west 1960, U.S. Geodetic Survey).

Marsh and adjacent meadow areas

generally lie in a configuration of land masses, which often holds
water.

The peripheral pine woodland was flooded with seawater which

persisted for many months following Hurricane Camille.

Consequently

these pine trees began to die in 1970, due to the standing water, which
covered their roots.

By 1971 all of these mature pine trees were killed,

but the water level also dropped and many young pine seedlings were
observed among the dead tree trunks.

Today (1978) these seedlings from

a stand of young pines about 3 meters tall, where the mature stand
(woodland) once stood.

Smaller and younger trees are also colonizing

adjacent meadows of high elevation and the edges of relic dunes.

Since

these trees did not form a closed, mature stand they were not mapped as
woodland on the vegetational map of Horn Island.

Regeneration of pine

woodland following destruction by flooding appears to be common in the
protected central and western portions of Horn Island, but not on the
exposed eastern portion.

Woodland loses due to Hurricane Camille on the

eastern portion appears to be permanent with a reversion to meadow or a
change to beach or relic dune.

(Compare U.S. Geological Survey quadrangle

Horn Island east i960 with appropriate vegetational map enclosed.)

Many

acres of woodland have been lost on the eastern portion of Horn Island,
while many acres of mature woodland have become established in the
central and western portions.
In general there appears to be a trend of development from aquatic
or wet habitats to higher and drier ones.

It is difficult to assess

these interrelationships and even more difficult to arrange them into
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any definite patterns between plant communities.

This is due to the

variation found among interacting physical, chemical and biological
factors found affecting each insular plant community.

There are many

exceptions in attempting to establish trends within and between
practically every vegetational unit delineated in this report.

For

example the particular location of a plant community on the island
determines, in part, whether or not vegetational changes or development
through time will occur and if so, the rate of displacement.

There is,

however, a unifying thread which runs through these described plant
communities, if viewed from the stand point of accretion and stability.
The previously cited diagram of Figure 7, shows probable developmental
and successional changes in the insular vegetation over long periods
(years) of time, if severe erosion, flooding or catastrophic effects are
not considered.

If erosion or prolonged and repeated flooding are

considered many of the developmental schemes depicted would be reversed
or modified.

The scheme presented agrees with that of Penfound and

O'Neill (1934).
Seasonal succession in undis turbed plant communities does not
appear to resu lt in any substantial change in the plant species present.
Most species found in spring are also found in the fall.

This indicates

that the vegetational composition is relatively uniform and that the
environmental conditions do not fluctuate greatly over a growing season.
Slobodkin and Sanders (1969) postulated that it is easier for opportunistic
species to invade severe and unpredictable habitats than for species
adapted to a uniform habitat.
The vegetational composition of plant communities which are burned
during the late winter may increase in species diversity as shown in
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Figure 9 .

However, the seasonal variation is not very great, since no

recognizable (aerial or r osettes) were present in some habitats, which
is the primary differenc e i n comparing the vegetational composition with
unburned areas.

Figure 9. Seasonal succession and variation in the number
of plant species which occur subsequently in plant
communities swept by fire. This vegetational phenology
does not apply to plant communities not experiencing
fire, where the numbers and kinds of plant species
remains relatively uniform throughout the growing season.
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LAGOONS AND PONDS
Otvos (In press) explains the formation of insular lagoons and
ponds applicable to those found on Horn and Petit Bois Islands.

A

fringe of marsh composed of zones borders the water ways and large areas
of water characteristic of this insular lagoon.

There are only two

large lagoons with permanent openings that allow continuous tidal exchange
with the waters of Mississippi Sound.

The largest, of these two, lies

in the western portion of Horn Island, east of the "chinnery" area and
near the western distributional limit of woodland.

The water depth in

the lagoons is generally shallow (1-3 feet MLW), but increases to 5 feet
in some places.

The bathemetry, tidal exchange and salinity of this

lagoon should be studied in detail, with a corresponding elevational
study of rainfall the surrounding drainage basin.

This work must be

done before the proper relationships between the many factors responsible
for the obvious and great productivity of the lagoons can be determined.
Marshes and waterways in this lagoon should be mapped in great detail,
with corresponding plant zones, community composition and zoological
notations indicating the presence of oysters, clams and submerged grasses.
Ruppia maritima occurs in the waterways of the tidal marshes found in
the lagoon and periodically on muddy bottom of the large "open water"
portion.
Other lagoons are infrequently connected to Mississippi Sound due
to the build up of sand across the entrances.

This accumulation of sand

across these tidal openings is part of insular shoreline processes
entailing waves and along-shore currents.
Lagoons with vigorous tidal exchange and the frequent discharge of
relatively large volumes of fresh water (rain water), the entrances are
kept scoured out and open.

Those lagoons, where the souring forces of
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tidal exchange and freshwater discharge are less than those of waves and
along shore currents are apt to be frequently closed by sandy barriers.
This barrier causes the corresponding marsh plant community to be subjected
to a disrupted tidal pattern.

If the sandy barrier remains in place for

several months, no tidal waters or only the highest tides reach the
adjacent marsh plant community, depending on the tidal range.

Thus

these marshes may be part of an impoundment or pond, part of the year or
the quantity for at least part of the time and function as a tidal
system the remainder.

Depending on the salinity of the enclosed waters,

the amounting rainfall and the duration of the sand barrier, the marshes
may evolve, vegetatively, toward a freshwater type.

Consequently, these

partially closed marshes are affected by factors more complex than those
in lagoons with permanently opened entrances and represent peculiar
ecosystems, worthy of further and more detailed study.
Most of the ponds on the islands probably evolved from lagoons
which were closed off from the sea.
ones, may have been formed directly.

However, many, especially the smaller
All of the ponds observed during

the course of this study had salinities of less than 5°/ 00 (ppt).
Franks (1970), in an intensive study, found waters of very low salinities
in many of the ponds.

A small stand (about 4m 2 ) of the submerged aquatic,

Vallisneria americana was found in a small pond (about 200 m2 ) which had
formed recently (within past 2 or 3 years) on the south shore (south of
the Ranger Station) of Horn Island.

The water in the pond was fresh,

which was amazing since the pond was located about 20 meters from the
shoreline and the surface of the surrounding (enclosing) emergent sand,
at the highest places, was about 30 centimeters above the adjacent sea
level.

The water salinity of the adjacent Gulf of Mexico was 32°/ 00 •
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The hydrological circumstances accounting for the creation of this fresh
pond so close to the open sea is not known.

However, the very low

salinity (<2°/ 00 ) of the water obviously existed for many months, due to
the extensive growth of the salt intolerant and characteristically
freshwater aquatic Vallisneria americana.

If the stand of submerged

vegetation originated from one or more germinating seeds (which is the
most probably mode of establishment there) a considerable amount of time
(year+) would be needed for the plant to develop into the large patch of
vegetation observed (4m 2 ).
Most of the lagoons and ponds on Horn and Petit Bois islands have
muddy bottoms, but there are some exceptions.

The most notable example

of a sandy bottomed pond occurs south of horizontal control marker
(bench mark Horse 2).

This pond (located south of dot shown in map -

Figure 2) represents the most land-locked pond on either of the islands
and due to the persistent freshness of the water may have been a source
of fresh water for the Waters family .

Their homesite was l ocated on the

shore (dot on map) directly north of this pond.

The adjacent sandy

dunes are pouring sand into the pond on the northeast, east and south
sides.

The sandy slopes and grades into the pond at these locations are

very steep, which continue underwater to form steep sides of the ponds.
In places the pond was found to be very deep (9') when the water level
of the pond was similar to that of the adjacent sea.

Cat tails (Typha)

and a few other plants grow in a very narrow band along the water's
edge.

All ponds, marshes and meadows enclosed by dunes, hold much

freshwater during and after rains.

The water level in the above pond

often appeared to be 1-2 feet above that of the adjacent sea and the
difference was once determined by elevational survey (transit and stadia
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rod) to be one foot.

However, due to periodic heavy rains the water

level of the pond rapidly rose to 3 or 4 feet.

This large volume of

water exceeded the capacity of drainage ways over relatively low sandy
barriers and a series of low marshes to the east, and resulted in a
breech of the dune area immediately to the north of the pond.

Escape

routes for this entrapped water can be seen as heavily scoured and
eroded areas leading from the beach to the pond.

(Photographs of dunes

cut by escaping water are shown in Appendix C.)
Water levels in ponds, meadows, enclosed marshes rapidly rise
during rains.

Excessive water often cuts through the northern beach

dune or shore area, especially in places where the pond, meadow or marsh
is separated from the sea by a narrow strip of sand.

During years or

seasons of flooding rains the open water area of ponds may expand and
cover adjacent marshes.

High marshes and meadows may become ponds or

meadows and marshes may become pot-marked with small ponds for varying
lengths of time.

Thus rainfall, elevation, tide levels and other

environmental conditions surrounding the period of observation are
vitally important to plant habitat and plant community descriptions.
The water in most of the ponds observed was muddy and no aquatic
plants were found in the deeper parts.

A few aquatics occurred in

shallow water areas along the edge of some ponds.
Chara sp. is found abundantly in many of the ponds near or along
the south shore of Horn Island.
depth.

The ponds are generally 3-4 feet in

The species occurs occasionally in ponds on the north side of

the island.

It is peculiar that this alga occurs in these ponds.

Generally the habitat is associated with limestone or other calcareous
deposits and hard water.

The nearest location where Chara can be

collected on the mainland is about 200 miles inland.
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VEGETATIONAL MAPS OF HORN AND PETIT BOIS ISLANDS
The objective of this portion of the study was to survey, delineate
plant communities and prepare vegetational maps of Horn and Petit Bois
islands.

(See vegetational maps of Horn and Petit Bois islands in

pocket in back of report.)

In addition the total acreage of non-vegetated

and vegetated areas, by plant community type were determined for both
islands and compared.

Large-scale vegetational composition was accessed.

Base maps were prepared from high altitude aerial photographs to
obtain general topographic features.

Vegetational surveys were then

conducted on the ground where plant community types were determined and
delineated on field maps.

A series of low altitude olique photographs

were used to check field determinations and used as an aid to clarify
problem areas.

Field surveys to specific areas were made prior to final

map preparations.

Acreage values were calculated from prepared maps

with a Dell Foster Digital Planimeter.
Comparative acreage by plant community type and the percentage of
island covered by vegetation are shown for comparison in Table 9 .

Horn

Island is almost twice (13.5 miles) as long and has a total area more
than twice (3309 acres) as Petit Bois Island (6.75 miles, 1454.6 acres).
Approximately 82% and 76% of the land mass of Horn and Petit Bois islands,
respectively, are vegetated.

Over 30% of Horn Island is composed of

vegetated beach dunes, which occupies more area (1009 acres) than any
other plant community found there.

About 26% of Petit Bois Island is

also covered by beach dune vegetation which is similar in proportion to
that found on Horn Island.

Less area (6.2%, 205 acres) is covered by

relic dunes on Horn Island than any other plant community type.

On

Petit Bois Island, relic dunes occupy 143 . 2 acres or 9.8% of the land
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Table 9 .

Comparative Acreage for Plant Communities, Barren Areas,
Ponds and Lagoons and, Percentage of the Islands occuppied.
Acreage Values were Calculated from Prepared Maps with a
Dell Foster Digital Planimeter.

Classification

Horn Island
Acres
%

Petit Bois Island
Acres
%

NO VEGETATION
Shoreline Beach
Pond or Lagoon*

387.1
190.0

11.7
5.7

297.5
44.3

20.5
3.0

Beach Dunes
Relic Dunes
Woodland
Meadow or High Marsh
Tidal or Freshwater Marsh

1009.1
205.0
469.5
633.4
414.9

30.5
6.2
14.2
19.1
12.5

379.6
143.2
13.7
434.7
141.6

26.1
9.8
0.9
29.9
9.7

Total Vegetated Area

2731.9

82.5

1112. 8

76.5

VEGETATED

Total Island Area
3309.0
(Vegetated & Non Vegetated Areas)
Seagrass

550.9

1454.6
557.3

*Sometimes submerged aquatics are found in ponds and portions of lagoons,
but generally coverage is not complete.
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mass, which, proportion-wise, is not greatly different from that found
on Horn Island .

More area on Petit Bois Island is covered by meadow or

high marsh (29.7%, 434.7 acres) than any other plant community type
whereas 19.1% or 633.4 acres of Horn Island are covered by this type.
Only two small woodland areas (13.7 acres) exist on Petit Bois Island,
which covers less than 1% of the island.

Woodlands on Horn Island

occupy 469.S acres, accounting for 14.2% of the land area.

Marshes

occupy 12.5% or 414.9 acres and 9.7% or 141.6 acres of Horn and Petit
Bois islands, respectively.

The most consistent compositional pattern

between both islands is found in the relative acreage of beach and relic
dunes and marsh.

The greatest variation proportionally between islands

occurs in the respective amounts of woodland and meadows or high marsh.
It can be clearly shown from the acreage data presented in Table 9,
that the vegetation of the larger island (Horn) is structured differently
than that of the smaller one (Petit Bois).
Both Horn and Petit Bois islands have variable widths.

Petit Bois

Island becomes very narrow about half way down the length of the island.
Horn Island becomes narrow toward the eastern end and has a large sparsely
vegetated area separating the main eastern and western woodlands.

Large

blow-outs have occurred and continue to occur in this sparsely vegetetated
area.

Attention is directed to these areas on both islands since they

appear to be likely pl~ces for the islands to be severed if hit directly
by violent hurricanes.
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INVENTORY,.DISTRIBUTION AND HABIT OF INSULAR LIVE OAKS
An inventory of live oak (Quercus geminata) on Horn Island was
conducted because the occurrence and distribution of the species was
unclear, prior to the present study.

Many visitors to the island have

indicated that very few live oaks existed there.
that only one or two oak trees existed.

Other visitors stated

These reports conflicted with

our previous and preliminary observations on the insular oaks, thus a
determined effort was undertaken to estimate the number, size and location
of live oaks on both Horn and Petit Bois islands.

Variations in growth

forms (habits) in different habitats were also described.
No oaks were found on Petit Bois Island.

The reason for the absence

of the species there is unknown, since suitable habitat appears to be
present.

Horn Island, in contrast, has an abundance of oaks.

About 400

individual trees are present, primarily in the beach and relic dunes and
woodland areas located on the eastern part of the island as indicated on
the map shown in Figure 10.

The greatest concentration of oaks are found

along the north side of Horn Island, but scattered individuals are found
in the woodland and relic dunes south of these designed (shaded on map)
areas.

There are about 30 mature (large) trees on the island, most of

which produce seeds (acorns).
15-25 feet in height.

Mature trees in protected areas may be

The remainder consists of small immature trees

ranging in height from a few to 10 feet or more.

When immature trees

are located on exposed beach and relic dunes they are shrub-like, with
very small leaves which probably accounts for the lack of re~ognition by
visitors to the island.

The shrub-like habit and very small leaves of

the oaks resembles, without close observation, those of Yaupon (Ilex

Figure 10. Map of Horn Island showing the locations (shaded areas)
where most oak trees are found.
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vomitoria), a close associate in beach dune areas.

In more protected,

inland areas, the leaves of the oak are larger.
On the eastern tip of Horn Island many large oaks are buried in the
sand dunes.

Apparently at one time the oaks grew on relic dunes, beach

dunes or woodlands which have subsequently been covered by sand blown
from the adjacent eroding southeastern portions and shorelines of the
island.

At present tall dunes (to 20 feet) with very steep sides occur

on the eastern tip of Horn Island due to the presence of the live oaks
and yaupon shrubs.

In some instances the entire central portion of the

shrubs and trees become filled with sand and only the outer, top leaves
remain alive and growth of these plant parts, it seems, exceeds slightly,
the build-up of sand.

The buried limbs of the oaks, become rooted and

spread by a series of buried branches, up to 40 feet from the main trunk
of the oak.

The branch tips form what appear to be individual plants.

Examination of eroded oaks on the eastern tip of Horn Island indicates
that through death of the older portions of the branches, many of the
branches are separated, forming individual oaks.
Westward from the eastern tip of Horn Island the live oaks are not
completely buried but greatly effected by sand and salt spray.

The

trees are severely sculptured and the leaves on the windward sides
(southeast and south) of individual trees are very small while those on
the lee sides (north and northwest) are large (normal size).

Seeds

(acorns) are produced on leeward, protected branches.
Along the edges of woodlands and relic dunes, live oak reach their
largest size and typical portions.

The maximum size attained is much

smaller than the same or closely related species (Q. virginiana) occurring
on the mainland.

Most of the mature well formed trees are somewhat
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squat (wider than t~ll or as wide as tall).
these trees numerous seedlings are found.

In the area surrounding
Near the base of the trees

many shoots often arrive from buds on the roots, which further indicates
that vegetative reproduction may play an important part in the maintenance
of the oak population on Horn Island.
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THE.AGE OF PINUS ELLIOTTII ON HORN ISLAND
There are two plant species on Horn Island which reach tree size.
One of these, Quercus geminata Small, is scattered from the central
portion of the island to the eastern part where it is more common.
Slash pine (Pinus elliottii Engelm.) is much more frequent and forms the
only true woodland areas on the island.

Richmond (1962) states that

other than for limited use by residents, the pine forest have not been
cut.

However, probably of greater significance in the distribution and

age of forests on Horn Island has been the effects of hurricanes.
Waller and Malbrough (1976) discuss the changes in landforms resulting
from tropical storms.

Over the past 125 years there have been 25

hurricanes of significance on the Mississippi Gulf Coast.

Some of these

undoubtedly have had an effect on the pine forests (woodlands) of Horn
Island.
The plots used were those also chosen in an ecological study to
determine characteristics of the plant communities on Horn Island.

Nine

randomly placed plots within stands of Pinus elliottii were sampled in
the present study.

In the western part of the island, plots I-9, I-10,

and I-14 are located in Sec. 18, T9S, R7W.

Plots II-13, II-14, and

II-15 are located in Sec. 23, T9S, R7W in the central part of the island.
In the eastern part of the island plot III-7 was located in Sec. 33,
T9s, R6W and plots III-14 and III-15 in Sec. 29, T9S, R6W.

(These

island locations correspond to sampling areas shown in Figure 6).
Semipermanent markers had been located in each area from the previous
study on plant community composition.

A random sample of trees with

different diameters was selected using a glass prism (Mueller-Dombois
and Ellenberg, 1974).
the marker.

One person sighted each tree in a circle around

If the tree fell within range, it was flagged.

Each tree
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selected was aged ~y two cores taken at 4.5 ft. at right angles to each
other.

The average of the two was recorded as the tree age.

Diameters

were determined using a diameter tape at breast height (4.5 ft.) and
total heights by using a Suunto clinometer.
Data obtained are presented in Table 10.

It should be noted that

the age given is probably in most cases 2-3 years less than actual age.
In a very few cases it was possible that some of the lower part of the
tree had been buried, resulting in a figure less than actual age.
However, field observations suggest that at most only one or two individuals measured probably were partially buried.
The range in age given is from 4-91 years old.

A tree almost as

old as the oldest (90 years) had the largest diameter (17.5 in) and was
the tallest 75 ft).
esting features.

Careful examination of the data reveals many inter-

In Area 1 (in the western part of the island) plots

I-9 and I-10 have trees relatively uniform in age, with the ranges 25-38
years and 32-39 years respectively.

It is interesting to note that the

Horn Island West Quadrangle (U. S. Dept. Interior, 1960) shows no green
tint for forest in this area.
0.2-0.4 km further east.

There is however forest shown about

Plot I-14 even further west has a range of

12-28 years and a mean age of 18 years.

These figures suggest that

slash pine forest (woodlands) are gradually moving west, with establishment of the first trees in plots I-9 and I-10 about 40 years ago.
Establishment in plot I-14 was about 30 years ago with significant
seedling development continuing until about 15 years ago.
The forests in Area 2 are considerably older than those of the
other two areas.
area.

Six of the eight trees above 50 years old are in this

The area is also characterized by general lack of uniformity of

age; young trees are present with some quite old ones.

This lack of
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Table 10.

Age and .Size Characteristics of Pinus Elliottii on Horn Island

DBH (in)

Age (yrs)

Height (ft)

Area 1
Plot I-9

Average

7.8
7.7
11.5
10.9
10 . 1
4.0
8 .1
9.2
8.66

33
31
34
33
34
38
25
30

40
40
42
45
46
54
38
45

32.25

43.75

Plot I-10

9.3
10.6
10.3
6.0
8.0
12.5
12.4
13.6

39
36
38
32
32
39
37
37

21
23.5
17.5
18
18
21
21
27.5

Average

10.34

36.25

21.06

Plot I-14

14.1
6.6
9.6
6.3
7.0
12.0
10 . 2
4.0
2.6
10.3
6.0

28
17
20.5
15
18.5
26
21.5
12
8.5
19
12

46
37
41
41
40
40
43
28
16
43
39

Average

8.06

18

37.64

Average for
Area 1

8.92

27.63

34.54
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Table 10

(Cont'd.)

DBH (in)

Age (yrs)

Height (ft)

Area 2
Plot II-13

9.3
6.8
8.9
16.6
10.6

64.5
38.5
43
85
43

52
50
55
48
47

Average

10.44

54 . 8

50.4

Plot II-14

1.8
8.1
2. 1
10.8
8.8
8.0

4
40
6.5
46
35.5
39

12
48
15
65
58
50

6.6

28.5

41 . 33

13.9
12.9
3.6
2.8
3.1
13.0
17.9

69
65.5
8.5
7
8.5
83.5
90

75
70
32
25
25
70
75

Average

9.6

47 . 43

53 . 14

Average for
Area 2

8.83

43.17

48.33

Average
Plot II-15
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Table 10

(Cont'd . }

DBH (in)

Age (yrs)

Height (ft)

Area 3
Plot III-7

3 .1
2.8
8.1
3.7
8.5

7
6
23.5
15.5
26.5

14
12
32
20
32

Average

5.24

15 . 7

22

21.5
23
29.5
25
21
37.5
30.5
24
91

40
40
42
40
36
34
45
45
46

33.67

40.89

11.5
19.5
20
17.5
60
30
35
31

20
32
30
32
45
42
45
30

Plot III-14

Average
Plot III-15

6.3
6.5
8.5
7. 7
6.2
9.4
9.8
8.2
16.2
8.76
2.8
4.8
4.2
5.9
12 . 0
7.2
10. 7
7.5

Average

6.89

28.06

35.5

Average for
Area 3

7.28

27.55

34.64

8.36

31. 78

38.28

Average for
Horn Island
(all sampled
areas)
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uniformity plus the presence of older trees suggests a more mature
forest with natural replacement.

(See photographs of natural replacement

of old pines by younger ones in Appendix C.)

The stability of the

central part of the island is further suggested by the presences of
species such as Magnolia grandiflora L., Vaccinium darrowii Camp, and
Conradina canescens (T.

&

G.) Gray which are only known in this area.

The north side of the island at this point is protected from damaging
storms coming in from the Gulf of Mexico by an unusually high dune about
mid-way across the island.
Plots III-14 and III-15 in the eastern part of the island are
similar in some respects to plots in Area 2.
trees and the over-all average age is less.

However, there are few old
Plot III-7 is a very young

area with no trees measured over 27 years old.

It is apparently the

result of comparatively recent establishment.
The trees on the island as a whole have an average dbh of 8.36 in,
an average age of 31.78 years, and an average height of 38.28 ft.
Plotting the number of individuals in IO-year age groups (Figure 11)
reveals a very distinct peak at the 30-40 year group.
we are not certain.

What this means

It is unlikely the result of a hurricane, since the

damage by the hurricane of 1932 (the only major storm of this period) is
said to be relatively minor (Waller and Malbrough, 1976).
would expect additional peaks at other hurricane years.

Also one
Fire is a

possibility, but we are unfamiliar with any records of extensive burning
during that period.

It is also possible that 30-40 years represents the

average life span of trees on the island, but additional studies would

be desirable.

Figure 11. Predominate age of Pious elliottii on Horn Island.
individuals in ten year age groups.

Number of
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ANIMAL~PLANT RELATIONSHIPS (GENERAL DESCRIPTIONS)
Nutria (Myocastor coypus), muskrat (Ondatia zebethicus var. rivalicius),
raccoon (Procyon lotor), hog (Sus~), the eastern cottontail rabbit,
Sylvilagus floridanus mallurus and the alligator (Alligator mississippiensis)
were observed on Horn Island during the present study.
animals, except hogs occur on Petit Bois Island.

All of these

Richmond (1962) reports

that the coast swamp rabbit Sylvilagus aquaticus littoralis also occurs
on Horn Island, but none were observed during the present study.

Richmond

(1962 and 1968) lists other animal species found on Horn Island.

A

freshwater pond turtle Pseudemys scripta or~- concinna was observed
laying eggs in the sandy soil of the largest woodland area on Petit Bois
Island.
pond.
Island.

Located adjacent to these woods is a large freshwater marsh and
More snakes were encountered on Petit Bois Island than Horn
Our interest in the animals only involved their effect or

suspected detrimental effect on the vegetation.

Beach dune erosion

resulting from destruction of the vegetative cover was of special concern.
Hogs, nutria and rabbits appeared to be the primary animals feeding on
the island vegetation.

Hogs, nutria and rabbits appeared to feed pri-

marily in marshes, meadows and beach dunes.

Hogs also rooted in woodlands

and rabbits grazed there, but little evidence of nutria feeding in
woodlands was observed, although it may occur.

Rabbits consistently

grazed several plants found on relic dunes, but very little hog or
nutria activity was observed.

Hogs generally root out and feed on the

rhizomes, tubers and roots of angiosperms.

This rooting activity in

dune areas appears to be a selective and an occasional or infrequent
activity, as though the hogs are selecting certain plant species as they
wander across the beach dunes.

Because the plant species composing the

vegetation occur in patches or as occasional plants, hog rooting activity
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in beach dunes appears to follow this pattern.

However, not every patch

or isolated plant of a particular species in a given area or over a long
stretch of beach was rooted.

Hog rooting in beach dunes occurred most

frequently during winter months, apparently the great temperatures
(S0°C) reached in the beach dunes during summer days, produces an
inhospitable environment.
The most intensive hog rooting, based on area disturbed, occurred
along the edges of marshes, and in meadows or high marsh and to less
extent in woodlands.

Relic dunes were disturbed least.

Hog rooting

along the edge of low marshes, in high ·marshes or meadows and woodlands
does not consititute "damage" to the vegetation or topography of the
islands, because the effects and observable signs of rooting are a very
temporary phenomenon.

Rapid plant growth in and across areas rooted by

hogs quickly (generally within a single growing season) restores the
vegetative character of the respective plant community.
Nutria dig out and eat the rhizomes, roots and tubers of sedges,
grasses and other plants.
observed in beach dunes.

Considerable nutria feeding activity was
Nutria is characteristically a marsh animal,

but they apparently leave the marshes periodically to feed on the
vegetation of beach dunes.

Perhaps it is easier for them to dig up food

plants found in sandy substratum of the dunes or the dune plants may be
more nutritious.

Whatever the reason, their feeding activity in beach

dunes is probably as great, if not greater than that of hogs.

Nutria

dig out and eat primarily the rhizomes of sea oats (Uniola paniculata)
and various sedge species which occur on the tops and swales of beach
dunes.

Digging by nutria is restricted to small isolated areas about

one (1) foot square or less in stands of sea oats along beach dune
ridges.

It occurs relatively infrequently with 2 or 3 observed digging
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sites occurring in 300 or more feet of beach dunes.

The tops (aerial

parts) of sea oat plants are often found twisted as though the plants
were pulled to up-root them.

Rhizome fragments are often found severed

and crushed or cut into small pieces at each digging site.

In swa les

sedges are also dug up and the enlarged rhizome portions eaten.
Disturbance of the sandy substratum is slight and not all of the plants
of an apparently preferred species are eaten.
Many fecal pellets of nutria are found on the tops of beach dunes
and especially around sites where plants have been dug out.

The con -

sistent occurrence of their fecal pellets is further evidence that
nutria visit beach dunes.
Rabbits appear to feed on the leaves and young shoots of numerous
plant species.

They seem to feed most often on Panicum repens (commonly

known as seaside bermuda or torpedo grass because of its vigorous
vegetative growth).

~- repens grows abundantly in wet marhses, meadows

and on high, dry beach dunes and it is generally succulent.

Sea oats

.are also grazed by rabbits but plants must be examined carefully to
detect it.

The most tell-tale sign of rabbit occurrence in beach dunes

is by the presence of a large number of fecal pellets found there.
These pellets are easily observed on the sandy dunes, but close examination
of meadows, high marshes and woodlands indicate that many rabbits visit
these plant communities also.

A relatively large rabbit population

occurs on Horn Island and apparently to a less extent on Petit Bois
Island.

However, due to the low decomposition rate in relatively dry

areas, the numbers of observed fecal pellets may be misleading as to the
number of rabbits which actually ex ist on the islands.
pellets may have occurred over a long period of time.
needed.

Accumulation of
Further work is
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Transplants of Panicurn repens and Panicurn amarurn, made to beach
dune areas during a previous study (Eleuterius 1974) were preferred over
naturally occurring plants of the same species.

All transplants were

heavily grazed in comparison to naturally established plants.

Apparently

the food content (sugars, protein), succulence or other quality of the
transplants attracted insular rabbits.

Experiments could be designed to

test food preference using established green house grown (native) and
horticultural plants.

Further work is needed.

The gray squirrel (Sciurus carolinensis) and the armidillo (Dasypus
novemcinctus) are abundant on the mainland, but absent on the islands.
'

Food supply on the islands probably prevents establishment of squirrel
populations.

Insular invasion by armidillos in the near future is

anticipated, since the foods of these animals appear to be abundant
there.
Attempts were also made to observe major plant species which animals
appeared to avoid.

Hog rooting appears to occur most often in stands of

.Panicurn repens and Spartina patens, with Juncus roemerianus marshes
being less frequently disturbed.

However, no clear instances or consis-

tent patterns of avoidance could be detected for any plant species.
Comparison of observable effects caused by animals on the vegetation of Horn and Petit Bois islands does not appear to differ greatly.
The vegetational effects caused by nutria and rabbits seem to be about
the same for both islands.

If the entire vegetational cover of the

islands are considered, rabbits, hogs and nutria simply are not doing
appreciable damage .

There are no obvious differences in vegetational

structure, composition or destruction between the two islands that can
be attributed directly or indirectly to animal pressure.
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EFFECTS OF HOGS, NUTRIA, RABBITS AND ALLIGATORS ON THE VEGETATION
OF HORN ISLAND - LARGE EXCLOSURE (10 X 10 METER) STUDIES
Since the removal or damage of vegetation on beach dunes would
result in the greatest erosion and consequently the greatest effect on
other plant communities on the island, four exclosures and control areas
were established in different beach dune areas to study grazing effects
on the vulnerable plant community.

One exclosure-control area was set

up in a stand of sea oats (Uniola paniculata) and another in a low dune
area composed primarily of Panicum repens and Distichlis spicata.
areas were located on the north side of the island.

These

The area containing

'

sea oats was selected because signs of nutria feeding and some hog
rooting were observed in the area.

The frequent occurrence of hog

tracks also indicated that hogs often crossed the area.

The Panicum-

Distichlis dune area was a marginal area or microhabitat, resembling
meadow in floristic composition, of limited area within the beach dune
complex.

The area was selected because the plant heights were uniformly

short and the large number of rabbit fecal pellets suggested that the
area might be heavily grazed by rabbits.

On the south side of the

is l and, two beach dune areas were selected for study.

A low beach dune

swale covered sparsely, but uniformly by the sedge (Cyperus leconti) and
the grass (Distichl i s spicata), was se l ected because of the intense
disturbance of the sedge i n the beach dune plant community and the high
occurrence of the species in this particular area.

The fourth exclosure-

control study area selected in the beach dune plant community on the
Souths i de of the island, was slightly higher in elevation than that of
the low swale, Cyperus-Distichlis area.

The beach dune grass, Andropogon

maritimus dominated this area and appeared to be heavily grazed by
rabbits.
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Three exclosure-control areas were established in marshes because
of the intense rooting along the peripherial areas or edges of the
marshes.

Marsh areas composed of plant species frequently rooted in

meadows, high and low marshes were selected in order to obtain a somewhat
combined evaluation of rooting and grazing effects on meadow, high marsh
and low marsh areas were selected in order to obtain a somewhat combined
evaluation of rooting and grazing effects on meadow, high marsh and low
marsh areas without the use of additional exclosures in meadows or high
marshes.

Within each marsh, areas previously rooted or disturbed by

nutria were selected for study.

One ex~losure-control was established

in a large stand of Eleocharis cellulosa, which occurred in knee-deep
standing water throughout the study period.

Another marsh, composed of

Panicum repens and Eleocharis cellulosa was also selected as a study
area.

This marsh also had year-round standing water.

control study area was in a more elevated marsh area.

The third exclosureThe area was

dominated by the marsh grass Spartina patens with many shrubs (Baccharis
hamilifolia) occurring on sandy areas and small elevated ridges caused
by previous hog rooting.

Standing water resulting from heavy rains only

remained for a brief period of time (several days to a week or so).
Floristically the area was characteristic of high marsh or meadow, but
of such small size (an acre) that it had to be included with the much
larger marsh area.

Hog rooting was obviously intense and occurred

periodically in the area, thus its selection as an exclosure-control
study area.
One exclosure-control study area was established in a previously
rooted area within the woodland and another was placed on a relic dune .
The woodland area was dominated by pine (Pinus elliottii) and the shrub

Figure U. Map showing the location of 10 x 10 meters and 3 x 3
meters exclosures and burned areas on Horn Island. Plant communities, ponds and barren beaches are shown.
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(Baccharis hamilifolia).

The relic dune was covered primarily by Ceratiola

ericoides and Solidago pauciflosculosa.
These nine exclosures, which entailed three more than required by
contract, covered essentially all plant community types that appeared to
be effected by animals on the island.

Those plant community types that

appeared to be more vulnerable were studied intensely by establishing
more exclosures in these areas than in the others.

The location of the

exclosures (10 x 10 meters) are shown in Figure 12.
In August 1976 one exclosure plot was constructed in each of the
nine locations.

The exclosures measured ten meters by ten meters and

were constructed with six foot fence post and with forty-eight inch tall
fence wire.
2" x 4" mesh.

Two exclosures were constructed with hog wire which had
Seven of the exclosures were constructed with chicken

wire with one inch openings.

Control plots which were the same size as

the exclosure plots were located adjacent to one side of the exclosure
plots at a distance of two meters.

The corners of the control plots

were marked with stakes.
A sampling procedure was worked out during the fall of 1976 and
tested during the winter of 1976-77.

This was a non-destructive procedure

which entailed an inventory of the major species occurring in the enclosed
plots and control areas, with corresponding estimates of ground covered
by each species.

An average height of the vegetation within and outside

the exclosures was determined by several measurements made randomly
within the study areas.

These determinations were made over the entire

10 x 10 meter areas (exclosure and control plots).

Smaller 1/4 m2

quadrats were placed randomly within the 10 x 10 meter plots to obtain
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detail information on vegetational composition by considering the surface
area of the ground that was covered by the major species.

Clip quadrats

were to be made if extreme differences were observed between exclosures
and control plots in at least some study areas.
During the winter of 1976-77 we found that small, yet observable
differences in the vegetation between exclosures and controls were not
being detected by our sampling methods.

A general estimate of ground

covered by vegetation was made for each exclsoure and control plot.
This was necessary since only 50% of the ground was covered in some
plots.

Non-destructive techniques were . again employed.

A detailed

inventory that included all identifiable plant species was initiated for
each vegetated area of exclosure and control plot (10 x 10 m).

An estimate

of the total ground area covered by living and dead vegetation in the
exclosure and control plots was determined by dividing the total area of
each study plot into 10 subunits.

Estimates were based on the percentage

of ground covered by vegetation in each subunit (1/4 m2 ) and totalled
(1 m2 )for the entire plot (100 m2 ).

Determination of the percentage of

vegetational cover in each (10 x 10 m) plot was necessary, because it
allowed evaluation of the vegetation over a larger surface area.
Statistical differences in the smaller (1/4 m2 ) gridded quadrats, we
hypothesized may not be significant when the larger area was considered.
An estimate of plant coverage of each species was also made from grids

formed by transversing lines across the plot.

Estimates of each species

were made independently by two persons and compared.
based on living biomass of each species.

Estimates were

This procedure allowed detection

of large scale changes in vegetational composition and comparative
species inventories over larger areas than would be detected by small
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2
quadrats (1/4 m ).

Random placement of the wire meshed grid (quadrat

frames - 1/4 m2 ) within the 10 x 10 meter exclosures and control plots
was changed to a systematic placement, because the variation in vegetational composition was great and data from random placement would lead
to misintrepretation based on four 1/4 m2 quadrats.

Probably 50 or more

gridded quadrats would be needed to eliminate statistical variation
between the exclosed and control areas, a number far greater than it was
possible to accomodate in the 10 x 10 meter exclosures.

Semi-permanent

wire quadrats (1/4 m2 with grids) were established in each corner of
each exclosure and control area.

These- quadrats were subdivided by

wires to obtain 10 equal· sized meshes.

The grided quadrat frame was

placed such that one corner was nearest the corner fence post of the
exclosure and the sides aligned parallel to the exclosure fence at a
distance of one (1) meter from each fence section.

Location of quadrat

frames in control areas was handled in a similar manner.

This restricted

effects from tramping to the edge of the study plots and kept the center
portion (several square meters) free of disturbance for general comparison
and provided an area to take clip quadrats, as needed.

These 1/4 m2

quadrats allowed detection of small changes in the vegetation at the
same places on each sampling date.

Plant species were inventoried and

the number of individuals of each species in each small quadrat was
determined.

The growth form of the species was considered in counting.

Those species which grew as a single plant or that had a single stem
were, of course, easily determined.

A sma l l isolated clump of sedges or

grasses was considered a single plant.

The average height of each

species occurring in each 1/4 m2 quadrat was also recorded.

This

resulted in four height measurements per species in each exclosure and
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control area.

Three 1/4 m2 clip quadrats were made in test and control

plots if obvious and great differences in plant biomass was observed
between the exclosed and control plots.

The number of clip quadrats had

to be kept to a minimum due to adulteration of exclosure vegetation.
To detect small differences in the vegetation would have required
about 10-1/4 m2 clip quadrats, for each sampling period, a number exceeding
the capacity of the exclosure area.

The 10 x 10 m exclosures could not

accommodate the use of both non-destructive and destructive techniques
for each sampling period, thus clip quadrats were to be reserved for the
occurrence of large and observable differences occurring between exclosed
and control plots.

All exclosure and control plots were monitored three

times during the growing season of 1977 using the more detailed methods
explained above.

A two tailed paired T-Test and a

x2

contingency table

were used to determine if there was a significant difference between the
vegetational cover of exclosure and control plots at each location.
Total vegetational cover and percent coverage by each species were
examined statistically.

2

Height data obtained from 1/4 m quadrats

within exclosed and control plots were also analyzed by using a two

. d T-test an d an
t ai·1 e d paire

x2 contingency
.
ta bl e.

Species present and
2

their relative abundance (number of individuals) obtained from 1/4 m
quadrats in exclosed and control plots were compared using a one-way
ANOVA.

Standing crop estimates based on dry biomass (clip quadrats)

from exclosed and control plots were compared statistically by a one-way
ANOVA test.
Obvious differences in standing crop between three (3) exclosed and
control plots were observed only once during the study.

These vegetational
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differences were observed between plots in two low marsh areas and in
the beach dune swale area.
The most obvious difference occurred in the low marsh dominated by
Eleocharis cellulosa.

The exclosed plot had a 100% vegetational cover

with all plants standing, but the aerial portions were dead.

In the

corresponding control plot only 70% of the area was covered by vegetation, .
but most the plants were flattened and 50% of the area was apparently
disturbed by nutria .

Many plants were dug out and the rhizomes eaten.

Fragments of rhizomes were found floating on the surface of the standing
water.

A large portion of the control ·area (30%) was devoid of vegetation.

The average height of the sedge plants within the exclosure was 36
inches while those standing in the control plot occurred in very small
patches and were all less than 24 inches tall.
The other marsh area which had an obvious difference in biomass
between exclosed and control plots was the Panicum repens - Eleocharis
cellulosa marsh.

The aerial parts of all plants within the exclosure

were dead but standing, whereas those plants in the control area were
flattened with evidence that many of the plants were uprooted and the
rhizomes eaten.

Plant heights within the exclosure were all about 36

inches, while no plants were standing in the control area.

A mat of

dead vegetation, 3-4 inches thick, covered the marsh surface.

In this

situation it was impossible to compare the exclosed and control plots,
on the percentage of surface area covered because the living component
in both of the plots was impossible to estimate.

However, it was obvious

that there was less dead material in the control plot than in the exclosure.

There were several possible reasons for this difference.

Nutria

and muskrats had fed intensely in the marsh area during the preceeding
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winter months (Dec '76 and Jan '77).

A large 10 x 10 foot muskrat house

or al l igator pad (sunning nest) had been built from the surrounding
marsh plants.

About four acres of marsh was affected and the muskrat

house or alligator pad was built about 120 feet from the exclosure.
Since the tops of most muskrat houses are rounded the flattened top of
the mound of vegetation and size suggested that the structure may have
been, at l east, used by an alligator.

However, we are not certain.

The

substratum contained many holes and tunnels which indicated that muskrats
were been plentiful in the area.

Nutria fecal pellets were also abundant.

It is also possible that the wire · fence o f the exclosure protected
plants wi thin plot from high winds, which resul ted in their upright
position, however, no animal activity was observed in the exclosed plot .
In the sedge (Cyperus l econtii) dominated low swale, found in the
beach dune plant community, all aerial parts of the plants were dead,
but an obvious difference in the number (density) and ground cover was
observed between exclosure and the control area.

Nutria had apparently

dug out many of the sedges (f. lecontii) in the control area.

The

rhizomes of many of the se sedges were eaten and the aerial port i on blown
away by the winds off the Gulf of Mexico.

Plants within the exclosure

were not di sturbed.
There was no obvious dif ference between the other exclosures and
their respective control areas.

However, most of the plants were dormant

with dead aerial parts, thus most of the ground was covered by dead
plant material.

This is not surprising since these observations were

made dur i ng late winter (February 1977).
Three 1/4 m2 clip quadrats were made in all exclosures and control
areas and the dry weights of the dead bi omass were compared statistically.
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The results are shown in Table 11.

No significant difference was found

between exclosure and control areas, except where there was an observable
difference, as explained in the preceding discussion.

Both low marsh

areas and the low swale area in the beach dune had significant differences
in the amount of dead biomass found in exclosed and control plots.
Never again were such pronounced and obvious vegetational differences .
observed between exclosed and ~ontrol plots.

The reason or reasons for

this great activity around the exclosures during this winter period is
unknown and the lack of it during subsequent sampling periods is perplexing.
Much speculation can be brought forth to account for these events, but
their presentation here would not be appropriate.
The vegetational composition of the plant communities on Horn
Island changes very little throughout the growing season.

This has been

shown previously in this report under the section dealing with the
composition of plant communities.

Certain plant species, however,

i nvade adjacent barren or sparsely vegetated terrain.

Conversely, some

species encounter circumstances which retard or restrict their growth or
kill them which reduces in size the area previously coverd.

In monitoring

the exclosure and control areas, the total vegetational cover was observed
to contract and expand during the growing season, especially in beach
dune areas.

Sometimes the ground area covered by vegetation increased

or decreased in exclosures and control plots between sampling dates
(spring, summer and fall).

No consistent pattern in the spread or

recession of the vegetation over entire 10 x 10 meter exclosed and
control plots could be acertained from percent coverge data (Table 12) .
However, these data indicate that large scale displacements (i.e.,
vegetative spreading, recession) are occurring in the insular plant
communities.

Table 11.

Statistical Comparison of plant production based on dry weights from
control plots on Horn Island in August 1976. A 1-Way Anova was used
significant difference between the dry weight data obtained from the
location. Degrees of freedom were 1, 4. An asterisk(*) beside the
Fo value indicates a significant difference at the 0.05 level.

Plant
Community

Location
No.

Date

exclosure and
to test for a
plots at each
calculated

Dri Weight (Grams)
Control Plot
Exclosure Plot
1
2
1
2
3
3

Fo Value

Beach Dune NS

1

18 Dec 76

20

24

45

11

19

17

2 . 974

Woodland

2

26 Feb 77

89

152

199

91

89

71

3.758

Beach Dune SS-E

3

26 Feb 77

4

3

3

1

1

0

31.999;',

ss-w

4

26 Feb 77

6

61

97

11

12

4

2.952

Beach Dune NS

5

18 Dec 76

52

42

11

103

38

4

0 .178

Marsh (edge)

6

18 Dec 76

217

348

218

394

112

194

0.085

Relic Dune

7

18 Dec 76

58

233

65

0

131

129

0.198

Marsh

8

26 Feb 77

250

190

243

91

127

93

31. 048;';

Harsh

9

26 Feb 77

169

91

140

53

52

49

12.94P'·

Beach Dune

co
N
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Table 12.

Location
No.
1

Ground covered by vegetation. The percent ground coverage for
all exclosure and control plots for the three monitoring dates.
Entire plots (10 x 10m) were used in estimating the coverage of
individual species. These data represent the percentage of the
area of each plot covered by vegetation.
May
1977
Control
Exclosure
90

so

2

August
1977
Exclosure
Control

November/December
1977
Control
Exclosure

95

so

90

75

90

65

95

65

3

45

35

45

45

60

55

4

45

30

40

30

70

50

5

75

75

70

75

65

70

70

50

90

95

6
7

so

so

50

so

50

60

8

100

100

100

100

70

75

9

100

95

100

95

100

90
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Although small differences were observed between all exclosed and
control plots at the time the coverage of individual species were sampled,
statistically comparison of these data showed that observed differences
were not significant (Table 13).
Similarily, statistical comparison of the array of species and the
corresponding number of plants of each species occurring in exclosed and
control plots showed that these areas were not significantly different.
Here again the variation in the numbers and kinds of plants growing in
exclosed and control areas simply reflects diversity and composition
found within each plant community type ·studied.
Statistical comparison of average heights for all plant species
within exclosed and control areas showed that essentially no significant
differences occurred in the two groups of data (Table 14).

Again small

observable differences occurred between various components of the data
groups, but these occurred in a balanced manner.
Emphasis should be placed on the fact that no significant differences
were found between all paired data (obtained from exclosed and control
plots) for the spring, summer or fall sampling periods.
Tabulated field data were too voluminous to include in this report
and partial inclusion would not add to the results and interpretation
presented here.

A separate computer listing of field data and statistical

work will be provided separately .
The results indicate that the vegetation of Horn Island is not
being seriously affected by animals.

If exclosure data was compared

with rooted or grazed areas purposely, then differences could certainly
be shown, but this maneuver would create a highly biased study with
corresponding biased data.

Visitation of exclosure areas by study teams
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Table 13.

Statistical values comparing vegetation coverage of exclosed
and control plots. A 2-tail ed paired T-test was used to
compare and evaluate vegetational differences found on
10 x 10 meter exclosures and control plots. The coverage
of ind i vidual species was used in the statistical test.
Computed T-zero values and the corresponding degrees of
freedom are presented for the three monitoring dates for
each location. Asterisk(*) ind i cates a significant
difference.

May
1977
Location
No .
1

T-Zero
Value

d.f.

1. 6144

11

2

August
1977
T-Zero
Value
d. f.

Nov. -Dec.
1977
T-Zero
Value
d . f.

1.9138

12

1.5743

1.1653

17

1.4999

15

3

0.8826

11

0 . 000

14

0.2826

12

4

0.8041

12

0.4358

14

0 . 6069

11

5

0.0000

5

-0 . 5574

9

-0 . 8356

8

0. 7780

15

-0. 0110

12

6
7

0 . 0000

7

0.0000

7

-0 . 6517

5

8

0.0000

3

0.0000

5

-0 . 4504

3

9

0.0929

4

0 . 2233

8

1. 6575

6

*Significant at the 0.05 level.

86

Table 14.

Location
No.

Statistical values comparing species height measurements from
4-1/4m 2 semi-permanent quadrats placed systematically in
exclosure and control plots. A 2 tailed paired T-test was
used to compare and evaluate height differences of all plant
species in exclosure and ·control plots. The average height
of each plant species was used in the statistical test.
Computed T-zero values and the corresponding degrees of
freedom are presented for two monitoring dates for each
location. Asterisk(*) indicates a significant difference.

August
1977

November/December
1977
T-Zero
d. f.

T-Zero

d.f.

1

2.1320

12

1.6677

10

2

0.1258

17

-1. 0762

15

3

2.6178*

14

-0.1914

12

4

1.5659

14

0.4088

11

5

1.3694

9

0.3903

8

6

0.5936

15

1.5634

12

7

1.6883

7

1.0000

5

8

-0.6505

5

0.0000

3

9

0.6588

8

0.1088

6

*Significant at the 0.05 level.
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and other individuals (island visitors and scientists not associated
with the present study) may have been too frequent and resulted in some
conditions and factors, such as scent, which caused animals (hogs,
rabbits, nutria) to avoid the study (exclosure) areas.

Furthermore,

Park Rangers and their assistants informed me that hogs were being
hunted, with and without dogs, during the time of our study.

It is

uncertain whether or not these activities interfered with sampling
results, but it is certainly a possibility.

It is the opinion of

personnel involved in this study that there are few hogs on Horn Island,
certainly fewer than a dozen.
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EFFECTS OF FIRE AND ANIMALS ON THE VEGETATION OF HORN ISLAND
SMALL EXCLOSURE (3 X 3 METER) STUDIES
The occurrence of fire in the forests of the southeastern United
States is necessary to maintain dominance by pine timber.

Ahlgren and

Ahlgren (1960) state that southern pine forests represent a subclimax
vegetational type.

Greene (1931), Taylor (1969, 1971), Komarek (1964,

1967a, 1967b, 1968, 1972) and Riebold (1971) state that the occurrence
.of wild fire in these pine forests existed before the arrival of the
American Indians.

The evolution of pine forest apparently occurred in

the presence of frequent fires (Komarek 1968).

Indians apparently

burned southeastern forests to increase game (Stewart 1956, 1963).
Burning of forest litter and understory plants including shrubs favors
the growth of pine trees (Hodgson 1970, Little and Somes 1961, Lotti
1959, 1962 and Lay 1956).

Shafi and Yarranton (1973), Penfound (1964)

and Lemon (1949) show that a successional response in herbs follows
burning, with a greater diversity of species.

Hardwood trees are killed

by intense fire because the cambuim layer in the trunk is sensitive to
high temperatures, whereas the cambrum layer of pine trees are well
protected by thick bark and are apparently fire resistant.
much higher temperatures than hardwoods.

Pines withstand

Shrubs have a sensitivity to

fire similar to hardwoods and the tops (aerial parts) are easily killed
by fire (Vogl 1965).

The intensity (heat) of a fire depends on the

amount of fuel present, dryness thereof and ambient air temperature.
Understory litter that is allowed to accumulate and understory shrubs
that are allowed to grow to maximum sizes (15-30 feet) in pine forests
have been shown to provide the necessary ingredients for a potential and
very intense fire that could kill all the pine trees of the forest.

In
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the absence of fire hardwoods generally replace the pine forest on
mainland areas.
Insular woodland areas may not be replaced by hardwood trees because
of the peculiar environment and the inability of hardwoods to become
readily established there.

However the accumulation of plant litter and

the occurrence of large shrubs (15 feet or more in height) as understory,
provides the prerequisites for a devastating fire that may destroy large
tracts of insular pine woodland.

Forests, fields and marshes of the

southeastern United States have been burned (Stoddard 1962, Miller 1963,
O'Neil 1949, Leonard 1970, Perkins 1968) to provide and increase grazing
area for small game.

Leonard (1970) describes the effects of fire on

small mammal populations and Flieger (1970) shows the relationship of
fire to insect infestation.

Schlichtemeier (1967) and Zontek (1966)

indicate that burning of coastal marshes stimulates plant growth and
thereby provides tender, young plant shoots as food for water fowl.
O'Neil (1949) states that fire in the marshes of Louisiana have probably
been a major ecological factor in their development.

He states that

dead plant material accumulates in the marshes, in the absence of annual
burning, intense wild fires may occur which may burn the peaty soils and
kill the roots and rhizomes of marsh plants.

Consequently a different

plant species may become established and dominate the marsh area.
O'Neill (1949) states that fire can be used as a management practice in
the production of muskrats.

Lynch (1941) and Givens (1962) state that

fire has a definite place in the management of coast refuges for waterfowl.
Vogl (1973) describes the effects of fire on the plants and animals of a
Florida wetland.
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Smith (1970) and Sumans and Halls (1955)states that concentrations
of soil nutrients increase after fire occurs in vegetated terrestrial
areas.

Smith et. al. (1956) and Lay (1957) stated that the nutritional

quality of browse plants are increased following fire.

Beeson (1941)

showed that mineral composition of plants corresponds to the mineral
composition of the soil in which the plants are grown.
Brynard (1971) describes controlled burning practices in Kruger
National Park and the development of a veld burning policy.

And Wilhelm

(1972) discusses the fire ecology of Shenandoah National Park.

Stoddard

(1962) outlines techniques for control burning in the deep south.
Cumming (1969) outlines prescribed burning on recreation areas in New
Jersey.

Kilgore and Briggs (1972) call for restoring fire to high

elevation forests in California and Prasil (1971) describes the fire
policy of the National Park Serivce in National Parks and Monuments.
Marshes on Horn Island were burned by the U.S. Fish and Wildlife
Service periodically from 1958 to 1969, to provide feeding areas for
migrating waterfowl.

Observations since that time, by the principal

investigator of the present study, indicate that fires occurred in 1971,
1973 and 1975.

It was further observed that the effect on the vegetation

was short-lived and provided some short-termed beneficial effects.

For

example, . much ·of the accumulated litter was removed providing light and
space for new growth from rhizomes and root stocks which are not generally
killed by these fires.

A lush, prolific regrowth occurred during the

summer which obliterated any trace of the fire in marshes, meadows or
woodlands.

Occasionally small pines were killed, but for every one

killed terrain was opened up for the establishment of many others.
Shrubs quickly grew back from buds on subterranean roots and in one
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instance shoots were found growing from the roots of a small oak, which
had been killed.

From these observations, fire appeared to have a

definite ecological role in structuring the vegetation of the islands
and a facet that we had not initially intended to study.

Without some

quantitative documentation, the effects of fire on the vegetation and
subsequent regrowth could not be adequately evaluated.
A fire occurred on Horn Island during April 1977.

The vegetation

of three adjacent marshes in the east-central part of the island was
burned.

These marshes are located with their long axis almost parallel

to the long axis of the island and are separated by two narrow sandy
ridges, which the fire swept over, entering the next and last marsh of
the series.

The vegetation of some woodland, beach and relic dune areas

were also burned.
The burned area presented an opportunity to study regrowth of the
vegetation.

It was also surmised that the abundance of tender new

shoots in the burned areas may attract rabbits, nutria and possibly
hogs.

Increased rabbit activity was particularly suspected.

experimental work was designed to fulfill two objectives:

Thus

(1) To

document the regrowth of insular vegetation following fire and (2) to
access the effects of animal activity, especially grazing, on the regrowth
of vegetation following fire.
Seven 3 x 3 meter exclosures (frames) were prefabricated from iron
rod and chicken wire (one inch mesh) and placed as indicated in the
following plant communities; (2 marsh, 1 relic dune, 1 beach dune, 2
woodland, 1 meadow).

The major vegetational components for the plant

communities burned and studied by exclosures are shown in Table 15.

For

a more detailed listing of species encountered in each plant community
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Table 15.

Exclosures vs Control Plots in Burned Areas. A Listing of
the Plant Communities and the Major Vegetational Components
Immediately Associated with Each 3 x 3 m Exclosure.

Plant Communities

Major Vegetational Components

Marsh

Panicum/Cyperus

Relic Dune

Solidago

Woodland (open)

Cyperus/Aristida

Woodland

Myrica/Solidago/Rubus

Marsh

Panicum

Beach Dune

Uniola

Meadow

Spartina/Panicum
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type, see Appendix B.

Exclosure and control plots were established in

June 1977 and observed in August-September and November 1977.
Sampling procedures included a listing of all plant species that
occurred within the exclosures and control plots.

Height measurements

were taken from at least four individuals of each species, if possible,
present in the exclosed and control plots .

The entire 3 x 3 meter

exclosure was a one-way ANOVA used to test observed differences between
plots.

The array of species and measured heights of each species were

considered in the statistical comparisons.
Mean height data for exclosures and control plots obtained by
combining measurements for individual species are shown in Table 16 .
Graphic comparison of these data for the two sample periods are shown in
Figure 13.

The height measurements taken in August-September differ

from one to six centimeters, but there is no consistent variation between
exclosures and controls.

For examples sometimes the shortest vegetational

stand height occurred within the exclosure, when compared within the
control.

The average difference between controls and test plots was

relatively small (3.6 cm).

During late fall (November) the range of

differences between test plots and controls was slightly greater than
that found in late summer varying from 2-8 cm and averaging 4.7 cm.
Again there was no consistent difference between control plots and
exclosures.

Sometimes the shortest stands occurred within the exclosures.

Furthermore on both sampling occasions, fewer species were often represented in the exclosures than · in the control plots.

These data indicate '

that the vegetational composition of each plant community ~re not
homogeneous.

And that the distribution patterns and variation exceeds that

which can be adequately represented by the 3 x 3 meter exclosure located
in one place in each vegetational type (plant community).

Statistical
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Table 16.

Location
Number

Comparison of Vegetational Mean Height Data of Frame and
Control Plots. Individual Species Heights were Recorded
in the Plots and Averaged to Represent the Mean Vegetational
Height for Each Plot at Each Location for the Two Monitoring
Periods. Measurements are in Centimeters. Areas Burned in
April 1977 and Plots (Frames) Established in June 1977.
Community
Type

Aug. -Sept. 1977
Frame
Control

Nov 1977
Frame
Control

33.8

40.3

47.4

49.5

9.2

11.4

24.4

26.0

1

Marsh

2

Relic Dune

3

Woodland

29.5

25.7

31.6

23.0

4

Woodland

37.2

34.2

46.0

41.6

5

Marsh

55.2

60.1

47.7

50.3

6

Beach Dune

43.6

42.1

43.0

48.3

7

Meadow

54.0

57.6

53.0

61.0

Figure 13. Bar graphs showing the total mean heights of individual plant
species composing the vegetation of exclosures (3 x 3 meters) and control
plots for two different sampling periods. Code: A= August, S = September,
N = November.
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analysis using the one-way ANOVA showed that no significant differences
occurred between individual components (species) or heights of the
vegetation in the exclosures and that found in the control plots.
Plant growth occurred rapidly over the swnmer months.

Practically

no aerial herbaceous vegetation occurred in the study areas in June of
1977.

In late fall the herbaceous cover in the burned areas was as

dense as that in areas not burned.

The living component (biomass)

appeared to be greater in some burned plant communities than that of
comparable areas not burned.

The effects of the fire that had occu rred

in the spring were essentially obliterated by late fall of the same
year.
No observable effects of increased grazing occurred in the controlled
plots, although there appeared to be more rabbits in those plant communities where fire had occurred (immediately following the fire).

The

extent of grazing, if any occurred, had an insignificant effect on the
vegetation.
It is recommended that these exclosures (3 x 3 meters) and the
larger one used and described in the preceding section be monitored for
several more years.

Also exclosures should be constructed on Petit Bois

Island for comparing animal effects on the vegetation of both islands.
It is also recommended that further research be carried out to
determine a prescribed burning program for marshes, low meadows and
woodlands.

Fire should be excluded from beach and relic dune areas,

since no beneficial effects can be discerned.

Live oaks should be

protected from fire as much as possible, but complete exclusion does not
appear to be necessary since regrowth from root stocks have been observed.
(See photographs shown in Figure 11, Appendix C).

An intensive review

of the literature was carried out during this study (and a large number
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of pertinent papers are cited in this report), to acquaint National Park
Service personnel to the vast array of work that has been done and which
is important to an adequate understanding of the factors affecting
insular vegetation.
The dense growth of large shrubs (Baccharis hamilifolia) in the
meadows of Petit Bois Island indicate that fire has not occurred in
these areas for many years, probably 20 years or more.
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SHRUB CUTTING - A PECULIAR ANIMAL ACTIVITY
During the course of field studies on Horn Island in the winter
months of 1976-1977 and 1977-1978, we observed that branches of Ceratiola
ericoides Michx. (Empetraceae) Solidago paucifloculosa, Myrica cerifera,
Baccharis hamilifolia and the stems of young pine trees (diameter to
0.6 ems.) were being cut up to a distance of 75 cm from the ground (see
photograph of cut Uniola paniculata in Appendix C) by an unknown animal.
Since Ceratiola was clearly the most severely affected plant species,
subsequent work was focused on it.

This shrub is locally common on the

island, but essentially restricted to relic dune areas.

Personal

observations indicated a very high density of rabbits in this area.
This was shown by very abundant rabbit feces and tracks as well as
numerous observations of individual rabbits underneath Ceratiola.
All of the cuts on Ceratiola were sharply and smoothly made at
approximately a forty-five degree angle.

According to Todd (1927)

cottontail rabbits cut shrubs and other plants in precisely this manner.
Some of the shrubs so cut on Horn Island were severely damaged and in
some cases the plant had even died.

On a 26 acre tract in the eastern

United States, cottontails once killed 12,000 young catalpa trees in a
season.

And in an Iowa nursery rabbits girdled and killed, 3,000 fruit

trees in a single severe winter (Madson, 1963).

During the winter the

majority of the diet of cottontails is woody material.

Dalke and Sime

(1941) further found that a total of 70 species of shrubs and other
plants have been recorded as fed upon by rabbits.
Beacuse an abundance of rabbits were repeatedly observed in relic
dunes, six rabbits were shot February 4 and March 4, 1978.

Five rabbits

were taken from Section 22 just southeast of the ranger station.

One
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rabbit was shot in a nearby Section.

The rabbits were deliberately

obtained in this part of the island, because damage to Ceratiola was
particularly severe at that time.
In the laboratory the stomachs were removed from the rabbits and
placed in 5% formalin solution (Korschgen, 1971).

The skulls were also

removed for determination by Dr. James L. Wolfe of the Zoology Department,
Mississippi State University.
Analysis of stomach contents on a macroscopic basis is inadequate,
since rabbits finely masticate their food.
techniques were necessary (Kroschgen, 1971).

As a result histological
A sample of Ceratiola

ericoides was collected from Horn Island for comparative purposes.

The

foliage and stems were ground into fine particles and from the ground
material reference slides were made.
Three random samples were removed from each of the rabbit stomachs
with each sample of the contents taken from a different area within the
stomach.

Each sample was placed on a slide, Hoyer's solution added, and

a coverslip applied.

The slide was then examined at lOOX.

All of the rabbit skulls were identified as Sylvilagus floridanus
mallurus (Thomas), Eastern Cottontail.

After familiarization with the

reference · slides of Ceratiola, each temporary slide of stomach contents
was scanned thoroughly for evidence of this plant.

No evidence of

Ceratiola was found in any of the sample slides from all six rabbits.
The results raise more questions than they resolve.

Very strong

circumstant ial evidence indicates that the eastern cottontail rabbit is
responsible for the cutting damage of Ceratiola.

However, it does not

appear that the rabbits are feeding either on the wood or on the vegetative part of the plant.

It is possible that the rabbits are obtaining
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sap, which of course would not show in the slides of stomach contents.
Or another possibility could be some type of behavioral pattern.
Additional studies are desirable to determine the precise nature of this
unique plant-animal relationship.

Perhaps automatic monitoring equipment

as used and described for mountain hares by Bayfield and Hewson (1975)
could be used.

Photographic documentation would also be a possible

means of solving this insular mystery.
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ALLELOPATHIC STUDIES ON CERATIOLA AND SOLIDAGO
The zonations of some plants have been found to depend on chemicals
excreted by one plant which inhibits the growth of others (Rice 1974).
This interaction is termed allelopathy.

Only by postulating and inves-

tigating possible chemical mechanisms in instances where inhibition
appears to occur can we evaluate the full significance of the phenomenon
in any environment.

A short study of the present type is limited to the

general or more obvious possibilities due to the developmental and
chemical variations found in a plants life cycle in a particular
environment.

Determining the mechanism of release, concentration,

migration and identity of the inhib i tor are all important factors in
establishing allelopathic effects.
So l idago pauciflosculosa and Ceratiola ericoides are two shrubs
which grow on the dunes of Horn Island, Mississippi.
like barren area occurs around these plants.

Generally a ring-

No seedlings of~.

pauciflosculosa or C. ericoides or other plant species will be found
immediately around these two.

The purpose of this work was to test

these species for allelopathic effects.

Lettuce seeds were chosen

because of their prior use in bioassays (Rice 1974).
The sponge bioassay developed by Muller et al. (1968) was used to
determine the effect of water soluble toxins on the germination of
lettuce seeds.

Sponges were boiled in distilled water and squeezed while

still hot to remove water soluble contaminants .
oven dried .

The sponges were then

Aqueous extracts (1:10) of the plant organ being assayed

were obtained by soaking for about 48 hours and then vacuum filtering
through Whatman 3MM filter circles.

Enough of the leachate was added to

a bowl and sponge so that a small layer of liquid remained on the bottom.

102

Twenty-five lettuce seeds were distributed across a piece of Whatman 3
MM filter circles and placed on the sponge.

The bowl was then covered

with a glass pane and left for three or four days at room temperature.
Distilled water was used in the place of the extract in the controls and
all assays were triplicated.
The results were quantified by percent germination, mean length of
those which germinated (ML), and the grand mean length (GML) which was
the average seedling length from each seed whether germinated or not.
The percent of the control was measured by using the average of the GML
of the controls and the GML of each assay.
Many studies of allelopathy have concentrated on the presence of
phenols in aqueous extracts or chromatographs (Rice 1974).
study, we tested for leachable phenols.

In this

Likewise, the designs of most

of the experiments carried out with hydroquinone as a standard by which
to judge effectiveness.
solution.

Two methods were used to detect phenols in

Br 2 is decolonized when reacted with phenols and FeC1 2 reacts

to give a colored complex.
with NaOH.

Phenols can also be extracted from ether

These three chemical tests can not, however, give an absolute

indication of the presence of a phenolic compound.
Solutions of high concentration obtained by extracting 800 ml of
the 1:10 aqueous leaf leachates of either Solidago or Ceratiola in 175
ml of ether.

The ether layer was collected and allowed to evaporate to

a small volume which was then spotted on Whatman 3 MM chromatography
paper and developed asendingly in 2% acetic acid for about 7 hours.

The

air dried chromatographs were then examined under U.V. light, 364 run,
since phenolic compounds often appear as absorbing or fluorescing spots
under short U.V. (8).

A series of ether extracts were extracted
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with several small volumes of 5% NaOH saturated with NaCl to remove the
phenols from the ether layer (1).

The ether was then collected, the pH

checked (pH 6-7), and was allowed to evaporate to a small volume and
chromatographed as before.

Each ether layer was spotted on a piece of

chromotography paper, but not developed.
The air dried chromatographs were cut into segments representing
different Rf value intervals.

The corners of each segment were turned

down and under and supported on a moist sponge.
dilution of the spots.
assayed.

This prevented excessive

Ten lettuce seeds were added to each piece and

Controls were set up using distilled water.

All chromatographs

and assays were triplicated.
A relic dune area which was relatively flat and contained a good
population of both plant species was chosen for sampling soils.

Soil

samples (75 ml) were taken at different intervals from the base of a
plant representing each species.

The sand was assayed in glass jars by

adding distilled water until the sand was almost saturated and allowing
it to soak for 24 hours before adding lettuce seeds to the top of the
sand.

The percentage of germinated seed was determined and height

measurements of seedlings were made periodically.
The assays of the various plant parts, Table 17, show that only the
leaves of Solidago and Ceratiola cause any inhibition of germination of
lettuce seed.

Less than 4% of the seed germinated on extract from S.

pauciflosculosa and about 80% germinated on extract from C. ericoides.
Root extracts did not inhibit germination .
Tests of the Solidago and Ceratiola extracts with Br 2 and FeC1 2
gave positive color tests for the presence of phenols.
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Table 17.

Bioassays of Various Plant Parts

% Germ

Extract
control

Solidago
leaves

Ceratiola
leaves

ML

GML

% Control

A

96

2.6

2.5

B

100

2.3

2.3

C

100

2.8

2.8

A

4

0

0

0

B

4

0

0

0

C

0

0

0

0

A

76

2.1

1.6

63

B

80

1.7

1.3

51

C

84

.67

Solidago
roots

96

2.6

2.5

94

Ceratiola
roots

84

3.0

2.5
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The results of the chromatograph bioassays for Solidago and Ceratiola
leaf extracts are shown in Tables 18 and 19 respectively.

Lettuce seed

germination was inhibited and the data can be seen in Figure 14.

Germina-

tion was totally stopped at low concentrations of aqueous extract (1.2:20).
This is further supported by the results of the raindrip test which was
indicative of inhibition.
Marked inhibition of germination occurred throughout the range of
Rf's obtained from ether extraction of Solidago.

The use of NaOH in

treating the extract is particularly important since the resulting
extract caused much less inhibition than just the ether extract.

Phenols

and the salts of ether soluable acids should be removed by the NaOH
extract.

No spots could be seen on chromatographs of Ceratiola under

U.V. light.

However, chromatographs of Solidago had two spots which

were fluorescent at Rf's of .28 and .63 and did not show up after the
NaOH extract :
The bioassays of the sandy soil from around Solidago and Ceratiola,
Table 20, did not inhibit germination of seedling growth when compared
with controls.
The results indicate that Ceratiola does not produce any allelopathic
effects detectable by the methods employed .

Although pH may be a cont~ol-

ling factor in the bioassay, no indication of allelopathy was evident ~at
high concentrations.
Although these tests indicate and rule out some of the possibilities
of allelopathy, they do not account for the barren zones around the
Ceratiola ericorides and Solidago pauciflosculosa on relic dunes.
Seasonal toxin releases, the release of toxins through the slow decaying
of leaves, volatile gases (Muller and Muller 1964) or other processes
might be involved.

The zonations might even result from factors totally
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Table 18.

Bioassays of Chromatographs of Ether Extracts from Solidago

% Germi nation
B-1~
A*

% Control
B"h...k

GML

A*

B·'--'"n

A*

-.08 -

.08

60

70

.12

1.0

12

100

.08 -

.18

57

80

.15

1.6

15

160

.18 -

.40

55

100

.24

1. 7

20

140

.40 -

.55

50

90

.12

.68

9

52

-

.69

30

70

.05

.90

3

64

.69 -

.86

7

20

.01

. 14

1

16

.86 - 1.02

0

0

0

0

.55

*

ether extract

-'n-k

ether extract whi ch has been extra cted wi th 5% NaOH saturated with NaCl
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Table 19.

Bioassays of Chromatographs of Ether Extracts from Ceratiola

% Germination

Rf

% Control

GML

Ai"

B#r"k

A'"

B''("",~

A*

B-l~

-.06

-

.08

70

50

1. 3

.9

130

94

.08

-

.23

63

70

1.4

1.4

140

140

.23

-

.39

70

50

1.]

.7

91

58

. 39

-

.54

70

40

1.5

.3

ll5

20

.54

-

.69

70

70

1.2

1.1

85

78

.69

-

.85

67

70

.7

.5

82

55

17

0

.1

0

.85 - 1.1
·k

ether extract

;'\~k

ether extract which has been extracted with 5% NaOH saturated with NaCl

Figure 14. Relationship between biornassy organism growth and leaf extract
concentration. An increase in concentration of leaf extract from Solidago
paucifloculosa caused a decrease in germination of lettuce.

4

THE EFFECT OF VARIOUS CONCENTRATIONS OF
SOLIDAGO EXTRACTS ON LETTUCE SEED
GERMINATION

-

E 3
u

Cl)
(!)

--- •

z

····•··•·-· e

..J
0

GML
ML

~2
Cl)

"0

:c

~
(!)

z

LaJ
..J

I

5

~

15

20
CONCENTRATION OF SOLi DAGO EXTRACT (g/200ml)

25

~

C;

CX>

109

Table 20.

Soil Bioassays from Solidago and Ceratiola.

Soil

Set*

Solidago

A

Distance from
plant (cm)

% Germ
(approx.)

four days
growth (cm)

five days
growth (cm)

0

90

1.7

2.5

40

90

1. 7

2.8

65

90

1.8

2.5

90

90

1.5

2.0

190

90

1.9

2.5

0

90

1.4

2.0

40

90

1. 7

2.2

65

90

1.7

2.0

90

90

1.0

2.2

30

90

1.9

2.2

60

90

2.3

2.8

90

90

1.5

2.2

120

90

1.4

2.2

40

90

1.7

2.2

65

90

1.8

2.3

115

90

1.6

2.5

Control A

90

1. 7

2.5

Control B

90

1.9

3.0

Control C

90

1.0

Solidago

B

Ceratiola A

Ceratiola

*

B

see fig. 1

m~ died of fungus

5,ti"""~
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unrelated to the biochemistry of Ceratiola and Solidago.

This investiga-

tion can not, therefore, conclude that allelopathy does or does not
occur in relation to Ceratiola.

It can only conclude that Ceratiola

does not produce a water soluable toxin in the summer which can be
leached by rain or groundwater into areas which could effect the growth
of adjacent or other plant species which occur on the dunes.
The chromotographs show that Solidago leaves contain a large amount
of various types of weak organic acids, probably phenols, which easily
inhibit the growth of lettuce seeds.

The results of all experiments

indicate that some inhibitory substance occurs in Solidago.
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PHYTOMASS OF BEACH DUNES
Barbour and Robichaux (1975) showed that the dry biomass of major
species occupying oceanic beaches on the Pacific Coast of the United
States was directly correlated to vegetative cover.

Furthermore, the

linear relationships held over considerable latitudinal distance.

Their

findings indicate that the mature forms of each species studied are
relatively uniform regardless of light and temperature differences found
between beaches at widely separated geographical locations.

In the

present study we tested the cover-biomass relationship for the major
species found on a large barrier island representive of exposed beaches
in the northern Gulf of Mexico.

Since these barrier islands are moving

westward, due to erosion and accretion (Otvos, 1970a, 1970b), we also
compared correlations between cover and biomass on the older parts of
the island to those on the younger.
types of sandy terrain:

These locations entailed several

relatively stable, highly unstable (due to wind

and wave erosion) and accreting.

A relatively constant growth form in

highly variable habitats has profound implications:

the seashore

environment has a uniform influence on the growth form of dune plants or
that the plant form is controlled genetically.

Wells and Shink (1938)

Oosting and Billings (1942) and Van der Valk (1974a) showed that salt
spray, soil moisture and wind born sand were important environmental
factors affecting beach vegetation.
The partial elimination or reduction in the number of quadrats
needed for biomass determinations in phytomass assessments over large
areas of beach would be highly valuable.

Thus we were interested in

obtaining reliable estimates of biomass from cover determinations for
local dune species.

Use of these data would be timesaving in subsequent

ecological and phytosociological work.
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Horn Island was chosen for study.

A wide beach, in most instances,

occupies fully 1/2 the breadth of the island and borders the southern
shore.
This southern beach is exposed to the full force of large waves and
strong winds from the Gulf of Mexico and results in a characteristic
sculpturing of the dune system into foredunes, lesser dunes with slacks
and maindunes.
Four vegetation sampling sites were selected at intervals along the
long-axis of the beach, facing the open Gulf of Mexico while one site
faced Mississippi Sound and was centrally oriented in relation to the
east and west tips of the island.

At each location vegetation samples

of mature plants forming monotypic stands were collected from an area
extending from the shore line to the edge of the maindune .

Where a

prominent maindune was lacking, the presence of shrubs and trees such as
Pinus and Ilex delineated the inland boundary or limited the sampling
A representative, monotypic 0.2Sm 2 plot of each major species was

area.

demarcated using a quadrat frame and ground cover was estimated.
ground harvests were made.

Above-

At each station an attempt was made to

include a broad range of cover values for each species.
were kept separated using plastic bags.

Plant species

All plant materials were cleaned

(sand removed) and dried in an oven for 24 hours at approximately 100°C.
Immediately upon removal from the oven, weights of the dry biomass
samples were determined .
Vegetative cover and dry biomass for each species was analyzed
statistically by regressing weights of dry biomass against vegetative
cover.

The regression line of each species was extrapolated or adjusted

to 100% cover thus allowing for the determination of a "unit biomass"
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for each species (gm

-2

, 100% cover).

unit biomass to cover were calculated.

Linear regression equations relating
Analysis of variance was performed

on the regression to determine significance at the 95% confidence level .
An F test was also used to determine the amount of biomass variation
accounted for by regression on cover.
Ten species consistently form monotypic stands over large areas of
the beach, thus they also represent the major species forming the beach
flora (Lloyd and Tracey 1901, Richmond 1962 and Huguley and Eleuterius
1976).

Large differences in unit biomass occur among the species, as

shown in Table 21.

The tall grass, Panicum amarum, which forms dense

clumps and the succulent shrub Iva imbricata have respective unit bio-

-2
masses of 2956 and 2021 m , values considerably above the other species.
Odontonychia corymbosa and Cyperus lecontei have the smallest unit
biomasses of 346 and 311 gm

-2

, respectively.

Although there was varia-

tion within the data for each species, our regressions of cover on
biomass exhibited significantly high F ratios for seven species (Table 21).
Considerably high (r>0.90) correlation coefficients were calculated for
eight of the ten species signifying the degree of interrelation of
percent cover (dependent variable Y) to dry biomass (independent variable
X).

Correspondingly, seven of the species exhibited relatively high

(r 2 >0.91) coefficient of determination values.

The higher r 2 values

indicate that the greater amount of variation in the samples may be
accounted for by the linear regression rather than by error in sampling.
Each of the high r 2 values also substantiates the validity of the corresponding regression equation.

Table 21 also summarizes the values of

the correlation coefficient and the coefficient of determination for
each species.

Figure 15 shows the linear relationship existing between

Table 21.

Unit biomass (gm -2 , 100% cover) for the major dune plant species found on Horn Island,
Mississippi.

Species

Unit Biomass
(gm

-2

F Ratio

, 100% cover)

Correlation

Coefficient of

Coefficient

Determination

(r)

Panicum amarum

2957.0

218.27

0.901

0.812

Iva imbricata

1021. 0

64.32

0.998

0.995

Uniola paniculata

1533.0

25.05

0.997

0.993

Croton punctatus

1308.9

33.36

0.995

0.990

Heterotheca subaxillaris

697 . 0

150.52

0.962

0.926

Ipomea stolonifera

662.0

67.94

0.970

0.941

Solidago pauciflosculosa

555.4

0.04

0.327

0.107

Cakile harperi

456.0

200.64

0.958

0.917

Odontonychia corymbosa

346.0

4.32

0.986

0.971

Cyperus lecontei

311.0

0.12

0.186

0.035
t-'
t-'

~

Figure 15. Regression equations showing linear relationship
between biomass and coverage for six species of dune
plants found on the beaches of Horn Island, Mississippi.
Code: PA= Panicum amarum, II= Iva imbricata, CP =
Croton punctatus, UP= Uniola paniculata, HS= Heterothera subaxillaris, IS= Ipomea stolonifera.
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percent cover and dry biomass for six of the ·samples species, Panicum
amarum, Iva imbricata, Ipomea stolonifera, Croton punctatus, Uniola
paniculata and Heterotheca subaxillaris.
In some places individuals or monotypic stands of the same species
obviously grew much better than other places.

For example, a reduction

in cover is due to plant size and which occurs without loss of form from
the most robust to the diminutive.
Examination of raw data did not reveal any pattern of unit biomass
with distribution along the island beach, indicating a relatively homogeneous pattern of growth for mature plants throughout the area.

We

attribute the linear relationship between cover and biomass to the
specific growth form of each plant species.

Growth pattern is the same

whether in an area of high erosion, accreting or stable conditions.
Those species with greater biomass per unit area of dune surface grow
taller than those with less.

Panicum amarum grows in large often dense

clumps composed of culms occasionally reaching 2 meters in height.
Uniola paniculata forms dense stands which reach a height of 0.5 m prior
to flowering and about 1.5 m during flowering.
large areas of beach.

This species covers

Iva imbricata, Croton punctatus and Solidago

pauciflosculosa are shrubs or shrub-like species, which may occur as
spreading individuals or clumps of individuals.
low growing, but often spreading herbs.

The other species are

Few seedlings were observed,

supporting reports of Seneca (1972), Colosi and McCormick (1978) that
seedling establishment and survival is poor.

Vegetative growth is the

primary means of reproduction
None of the species studied by Barber and Robichaux (1975) on the
Pacific coast were found in the present Gulf Coast study, however, the
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vegetative cover-biomass relationships that they showed to exist on
Pacific Coast beaches also holds for the Gulf Coast.

Due to a lack of

published accounts, we are unable to compare our cover-biomass relationship with data representing other east coast localities at different or
similar latitudes.

Our data, however, provided records for the north

central Gulf Coast of Mexico for future comparisons, since all of the
species that we investigated are common elsewhere along the Gulf and
Atlantic coasts (Wells 1928, Oosting 1934, Boyce 1954, Stalter 1974 and
Van der Valk 1974a, 1975).

Furthermore, we find the regressions have a

high usefulness by providing a rapid and reliable means of estimating
biomass from determinations of vegetative cover, but the application
must be restricted to mature plants or established stands.

Germination

and growth of seedlings would be characterized by the classical "S"
shaped growth curve while covering very little ground surface.

This is

one of the reasons that our plots do not extend through zero on the
graph (Figure 15).
In conclusion, we note with interest that the growth forms of the
beach dune species studied were consistently uniform although some
plants are quite large and others small, accounting for the linear
relationship between biomass and ground cover.

This relationship may be

a common phenomenon to beach dunes throughout the world.
difference in plant form regardless of micro habitat:
or stabilized beach.

We observed no

eroding, accreting

Whether this uniformity is controlled totally by

the genetic make-up of the species inhabiting our coastal beaches or
primarily shaped by the maritime environment is unknown.
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VEGETATION AND HABITAT MANIPULATIONS
In an attempt to gain insight into some of the e~ological relationships between the vegetation and habitat of beach and relic dunes five
short term manipulative studies were undertaken on Horn Island.
Species exclusion.

Since Ceratiola ericoides and Solidago

paucifloculosa were thought to be inhibitory to other plant species,
three (1 x 3 meter) plots were marked with stakes and cleared of all
Ceratiola and Solidago in the spring of 1977.

The plant materials

removed from the plots were taken away from the immediate vicinity of
the study areas.
period.

Observations of the plots were made over an 18 month

No plants colonized the areas during the period observed.

Speculation here could be endless, but the long period without the
establishment of a single plant is amazing.

More study is needed.

Reciprocal transplantation of Uniola paniculata and Ceratiola ericoides.
Six transplants of sea oat (Uniola paniculata) and rosemary shrubs
(Ceratiola ericoides) were reciprocated between adjacent beach and relic
dunes during early March (1977).

Six transplants of each species were

dug out and reciprocated in the same habitat.

For example, transplants

of Ceratiola was reciprocated within the relic dune plant community.
All transplants died within two months following the above date which
apparently indicates that these plants are sensitive to disturbance of
the root system or their soil-water relationships.
Attempts to culture Ceratiola.

Many seedlings of Ceratiola may be

found in relic dunes on the eastern part of Horn Island.
this proliferation is unknown.

The reason for

Several dozen seedlings were dug out and
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transplanted to pots during early December 1976 and placed under a lathe
frame near the GCRL greenhouse.

All seedlings died.

to culture Ceratiola have failed.
Modification of pH.

Repeated attempts

Further work is needed.

Three (1 x 3 meter) plots in stands of Uniola

paniculata (sea oats) were delineated with stakes and calcium carbonate
was added at the rate of 5 lbs m- 2 and similar control plots were
established during March 1979.

No differences in plant growth or plant

community composition were observed during the following summer and
fall.
Nutrient enrichment (NPK).

Three (1 x 3 meter) trial plots were

marked with stakes in beach and relic dune plant communities during
March 1977 and fertilizers were applied as separate components, each in
15 lb . lots.

For example:

One plot in each community type was covered

with potassium (K), one with phosphorus (P) and one with nitrogen (N).
Plants of Uniola (sea oats) in the beach dune plot receiving nitrogen
became greener.

No difference in density, height of plants or community

composition was observed during the following summer or fall.

No

response in plant growth or community composition was observed in any of
the relic dune plots.

It is obvious from this simple study that surface

application of relatively large amounts or fertilizer has no great
effect on the vegetation of beach and relic dunes, both of which are
known to be low in plant nutrients (Miller 1975, Van de Valk 1974b).
Results here may also indicate that the plants are receiving nutrients
from deeper regions within the sandy soil profile.

Subsurface applica-

tions in these areas may produce responses in plant growth.
work is needed.

Further
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THE EFFECT OF MAN'S ACTIVITIES SHORELINES AND VEGETATION
Valentine (1964) stated that a bulldozer was used to construct
dikes across drainage ways to impound waters as water fowl habitats on
Horn Island.

Dike construction was carried out in several locations.

Beach dunes were also modified, by using a bulldozer to form ridges to
trap drifting sand.

Vegetation (sea oats) was planted behind many of

these beach ridges and sand fences were also used.
planted to enrich sandy soils.
remain.

Crimson clover was

Today no evidence of these activities

With relentless force and infinite time nature's processes

removes all trace of man from these islands.
Over the years I have observed the results of two events related to
man which are worthy of noting.

The initiating causes extend beyond the

time frame of the present study.

In 1967, during a storm, a barge was

swept lose from a tug boat.

The barge went aground in shallow waters at

the "Horse Shoe", a location midway along the north shore of Horn Island.
Directly ashore from this barge occurred some of the highest relic and
beach dunes on the north side of Horn Island.

With the passage of

several years a sand bar formed which linked the shoreline of the island
to the grounded barge.

Subsequently the beach southwest of the barge

began to erode quickly and was especially noticable as the higher beach
and relic dunes fell into the sea.
have been lost along this shore.

Many mature pine and small oak trees
Efforts in the present study were made

to document the rate of shore erosion.

A strip of beach over 60 feet

wide in some places, has been eroded from the beach, south and southwest
of the barge during the two years of this study.

Obviously the barge

has caused considerable changes in "along the shore currents" with
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corresponding changes in the shoreline.

A similar modification of beach

processes has resulted from a shrimp boat which was grounded in the
shallow waters on the south side of the island during 1974.
now high and dry in the beach dunes.

The boat is

However, the vegetation is not

being effected on the south side as it is on the north side.

Vegetated

areas of considerable beauty will be quickly lost if the present rate of
erosion continues.

Efforts should be made by the National Park Service

personnel to document in detail the erosion in these areas and elsewhere
on the north and south sides of the island.
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CONCLUDING REMARKS.
This report provides baseline information on the vegetational
aspects of Horn and Petit Bois islands.

The information provides a

basis for further study, through documentation of various changes which
will be caused by hurricanes or prevailing conditions.
the status quo at· a point in time.
change and displacement.
to that of the present.

The work provides

Little is known about rates of

The results ftom future work can be comparable
This will make all future work more meaningful.

Hopefully the vegetational maps will be up-dated periodically and that
information provided will stimulate interest and further work on
these islands.
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RECOMMENDATIONS - RESOURCE UTILIZATION AND MANAGEMENT
Some protection should be given to the high dune system centrally
located on the south side of Horn Island.

If large numbers of people

are allowed to visit the island, restricted access to these high dunes
should be considered.

Any activity which these dunes provided, as

stated elsewhere in this report, protection and stability to the adjacent
woodlands.
Areas with rare plant species should be also be protected.
plant communities should be marked for educational purposes.

Typical

Restricted

parts of the islands should be set aside for visitors if large numbers
are anticipated.

Board walks must be built across the eastern part of

Petit Bois Island otherwise visitor attempts to cross the island directly
will be impossible or at least dangerous.
marshes and ponds and dense shrub thickets.

The danger lies in the deep
Snakes appear to abound on

Petit Bois Island.
In the present report, a beginning, has been established.

All the

answers to management and utilization have not been obtained, but these
two islands represent the best examples of insular wilderness that exist
in the northern Gulf of Mexico and should be treated with care and
thought.

The large lagoon should receive special attention and care as

its existence entails unknown ecological parameters of great value to
mankind.

Interference with this remarkable ecosystem should be prevented.

The open waters of the lagoon, the associated marshes and surrounding
drainage basin held aside for thorough and continuous research.

Hopefully

the contents of the report and maps will be used for management purpose
beyond our present knowledge of the future.
of nutria and rabbits are not recommended.

Removal of hogs, and control
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RECOMMENDATIONS - FUTURE RESEARCH
Consideration should be given to the suggested general areas for
future research.

Details, of designs, etc., can not be covered herein.

Suggestions are botanical in nature, related, or oriented toward plant
ecology.
1.

Determination of visitor carrying capacity by plant community type.

2.

Carry out controlled burning experiments to determine the basis for
a fire control plan.

3.

Continue to study animal effects through the established exclosures.
An exclosure within an exclosure is suggested.

More small (3 x 3

meter) exclosures may be needed.
4.

Determine the ecological life cycles of pines, oaks, Ceratiola,
Solidago, Sea oats, etc.

5.

Ecosystem and specific studies on selected lagoons and ponds.

6.

Conduct a determined and specific inventory of nonvascular plants.

7.

Conduct population density studies on rabbits, nutria, hogs, snakes
and other animals.

8.

Establish permanent elevational markers (Geological Survey) with
horizontal and vertical control points on both islands.

9.

Establish permanent quadrats to assess the effects of hurricanes on
vegetational composition.

10.

To conduct behavioral (nocturnal?) studies on animals that cut
branches from shrubs.

11.

Determine hog movements by season and plant community type.

12.

Determine the productivity of various insular marshes.
more or less productive than mainland marshes?

Are they
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13.

Study the hydraulic (tides) geologic (elevation and configuration
biotic and meterologic relationships of the large lagoon on Horn
I sland).

14.

Seek an answer which explains geologically the peculiar topography
of the eastern part of Petit Bois Island.

15.

Conduct further periodic botanical surveys of both islands and
especially Petit Bois Island.

16.

Document standing crop of sea grass beds.

17.

Document daily rainfall for both islands (at two locations on Horn
Island).

18.

Document daily temperature.

19.

Conduct studies to determine methods of transplanting or propagating
(vegetatively) shrubs and other i mportant insular plants.

20.

Determine location of archeologica l sites on Horn and Petit Bois
islands .

Other suggestions for future research are mentioned in the text of the
report.
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APPENDIX A

VASCULAR PLANTS
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Table 1.

List of insular vascular plant species.

PTERIDOPHYTA
Aspidiaceae
Thelypteris palustris Schott
PB; marsh.
Lycopodiaceae
Lycopodium appressum (Chapm.) Lloyd & Underw.
PB; meadow.
Osmundaceae
Osmunda regalis L.
HI (Richmond, 1968).
Pteridaceae
Pteridium aquilinurn (L.) Kuhn
PB; open sandy area near pine woodlands.
GYMNOSPERMAE
Pinaceae
(Pinus clausa (Engelm.) Vassey; this species does not now appear to
occur on HI as reported by Richmond, 1962).
Pinus elliottii Engelm.
HI, PB; woodlands, scattered in other areas.
Taxodiaceae
Taxodium distichurn (L.) Rich.
HI; a few seedlings seen on south beach.

128

Table I

(Cont'd.)

MONOCOTYLEDONEAE
Alismataceae
Sagittaria falcata Pers.
HI; meadow.
Sagittaria lancifolia L.
HI, PB; marsh.
(Alisma subcordatum Raf. and Sagittaria mohrii J. G. Sm. reported
by Richmond, 1962, probably are misidentifications.)
Amaryllidaceae
Crinum bulbispermum (Burman) Milne-Redhead
HI; beach dunes (Huguley

&

Eleuterius, 1976).

Commelinaceae
Commelina erecta L.
HI, PB; edges of marshes, meadows.
(~. angustifolia Michx., C. erecta var. angustifolia (Michx.)
Fern.; Richmond, 1962).
Commelina virginica L.
HI;~-~- Tracy in 1894.
Tradescantia hirsutiflora Bush
PB; relic dunes.
Cyperaceae
Bulbostylis ciliatifolia (Ell.) Mohr
HI (Richmond, 1962).
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Table 1

(Cont'd.)

Carex albolutescens Schwein.
HI; marsh
Cladium jamaicense Crantz
HI, PB; marsh.
CYPerus globulosus Aubl.
HI; relic dunes.
CYPerus haspan L.
HI; marsh, meadow.
CYPerus lecontei Torr.
HI, PB; beach dunes, meadow.
CYPerus odoratus L.
HI; marsh.
CYPerus polystachyos Rottb.
HI; marsh, meadow.
CYPerus retrorsus Chapm.
HI; beach dunes, marsh, woodland.
Dichromena colorata (L.) Hitchc.
HI, PB; beach dunes, marsh.
Eleocharis acicularis (L.) R. & S.
HI (Richmond, 1968).
Eleocharis albida Torr.
HI; beach dunes.
Eleocharis caribaea (Rottb.) Blake
HI; marsh, meadow.
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Table 1

(Cont'd.)

Eleocharis cellulosa Torr.
HI; marsh, meadow.
Eleocharis flavescens (Poir.) Urban
HI; PB; marsh, meadow.
Eleocharis parvula (R. & S.) Link
HI; shore of lagoon.
Fimbristylis autumnalis (L.) R. & S.
HI; beach dunes, marsh, meadow.

(I-

harperi Britt.; Richmond, 1962).

Fimbristylis castanea (Michx.) Vahl
HI; beach dunes.

CI-

spadicea (L.) Vahl; Richmond, 1968).

Fuireria scirpoidea Michx.
HI, PB; in most habitats.
Fuirena squarrosa Michx.
HI; marsh.
Psilocarya nitens (Vahl) Wood
HI; marsh.
(~. cor}"'lbifera (Wright) Britt.; Richmond, 1962).
Rhynochospora cymosa (Willd.) Ell.
HI (Richmond, 1962).
Rhynochospora fascicularis (Michx.) Vahl
HI; marsh.
Rhynchospora globularis (Chapm.) Small
HI; meadow.
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Table 1

(Cont'd.)

Rhynchospora gracilenta Gray
PB; Ray 3073
Rhynchospora intermixta Wright
HI (Richmond, 1962).
Rhynchospora microcarpa Baldw.
HI; Tracy in 1893.
Scirpus robustus Pursh
HI; marsh.
Gramineae
Andropogon capillipes Nash
HI; woodland.
Andropogon glomeratus (Walt.) BSP.
HI; PB; marsh, meadow, woodland.
Andropogon maritimus Chapm.
HI; beach dunes, relic dunes.
Andropogon mohrii (Hack.) Hack. ex Vasey
HI, PB; meadow, woodland.
Andropogon virginicus L.
HI; beach dunes, marsh, meadow, woodland.
Aristida intermedia Scribn.

&

Ball

HI; sand dunes (Channell 318, Tracy in 1891).
Aristida longespica Poir. in Lam
HI (Richmond, 1962).
Aristida purpurascens Poir. in Lam.
HI, PB; occasional in most habitats.
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Table 1

(Cont'd.)

Aristida spiciformis Ell
HI; woodland.
Cenchrus incertus M. A. Curtis
HI (Richmond, 1962).
Cenchrus tribuloides L.
HI; woodland.
Chloris petraea Sw.
HI; sand flat behi nd dunes (Channell 1300).
Cynodon dactylon (L.) Pers.
HI (Richmond, 1968).
Digitaria serotina (Walt.) Michx.
HI (Richmond, 1962).
Distichlis spicata (L.) Greene
HI; beach dunes, marsh.
Echinochloa crusgalli (L.) Beauv .
HI (Richmond, 1968).
Echinochloa walteri (Pursh) Heller
HI; marsh.
Eragrostis elliottii S. Wats.
HI; Tracy in 1894
Eragrostis refracta (Muhl.) Scribn.
HI; beach dunes.
Manisurus tesellata (Steud.) Scribn.
PB; moist stable areas (Demaree 33553).
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Table 1

(Cont'd.)

Panicum aciculare Desv.
HI, PB; meadow, relic dunes.
Panicum amarulum Hitchc.

&

Chase

HI, PB; beach dunes.
Panicum amarum Ell .
HI; beach sand (Channell 329).
Panicum ciliatum Ell.
HI; meadow, woodland.
Panicum gouinii Tourn.
PB; near coast (Demaree 33532).
Panicum lancearium Trio.
HI; occasional in most habitats.
Panicum lanuginosum Ell
PB; meadow.
Panicum longifolium Torr.
HI, PB; marsh, meadow, woodland.
Panicum nitidum Lam.
HI (Richmond, 1962).
Panicum oligosanthes Schult.
HI (Richmond, 1962).
Panicum portoricense Desv.
HI, PB; beach dunes, relic dunes, meadow.
Panicum repens L.
HI, PB; present in all habitats.
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Table 1

(Cont 1 d.)

Panicum scoparium Lam.
PB; marsh.
Panicum sphaerocarpon Ell
PB; Ray 3150.
Panicum tenerum Beyer.
HI; lagoon edge, marsh, woodland.
Panicum verrucosum Muhl.
HI; woodland.
Panicum virgatum L.
HI, PB; marsh, meadow, woodland.
Paspalum dissectum (L.) L.
HI; Tracy in 1894.
(~. membranaceum Walt.; Richmond, 1962).
Paspalum floridanurn Michx.
HI; marsh (Channell 1265).
Paspalum praecox Walt.
HI, PB; marsh.
Paspalum setaceum Michx.
HI; Tracy in 1894.
(Paspalum setaceum var. longepedunculaturn (Leconte)
Wood; Richmond, 1962).
Paspalum vaginatum Swartz
HI; creek edge.
Phragmites communis Trin.
HI, PB; beach dunes, marsh.
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Table 1

(Cont'd.)

Sacciolepis striata (L.) Nash
HI; marsh.
Setaria geniculata (Lam.) Beauv .
HI; marsh.

(£. glauca (L.) Beauv.; Richmond, 1962).
Setaria magna Griseb.
HI; marsh.
Spartina alterniflora Lois.
HI (Richmond, 1962).
Spartina patens (Ait.) Muhl.
HI, PB; common to occasional in most habitats.
(~. patens var. monogyna (M.A. Curtis) Fern.;
Richmond, 1962).
Sporobolus vaginiflorus (Torr.) Wood
HI (Richmond, 1962).
Sporobolus birginicus (L.) Kunth
HI, PB; beach dunes.
Stenotaphrum secundatum (Walt.) Kuntze
HI; Tracy i n 1891
Triplasis americana Beauv.

HI; relic dunes.
Triplasis purpurea (Walt.) Chapm.
PB; relic dunes .
Uniola paniculata L.
HI, PB; mostly beach dunes, occasionally relic dunes.
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Table 1

(Cont'd.)

Haemodoraceae
Lachnanthes caroliniana (Lam.) Dandy
HI (Richmond, 1968, as L. tinctoria (Walt.) Ell.)
Hydrocharitaceae
Halophila engelmannii Ascher
HI; shallow water off north beach.
Thalassia testudinum Koen. & Sims
HI; shallow water off north beach.
Valisneria americana Michx .
I ridaceae
Sisyrinchium atlanticum Bickn.
HI; meadow.
(Sisyrinchium nanum Bickn.; the identity of this
reported by Richmond, 1968, is unknown.)
Juncaceae
Juncus dichotomus Ell
HI; woodland.
Juncus marginatus Rostk.
HI, PB; meadow.

c:r.

robustus (Engelm.) Coville of Richmond, 1962?)

Juncus megacephalus M. A. Curtis
PB; meadow.
Juncus roemerianus Scheele
HI; marsh woodland.
Juncus scirpoides Lam.
HI, PB; in all habitats.
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Table 1

(Cont'd.)

Liliaceae
Allium canadense L.
HI; meadow.
Smilax auriculata Walt.
HI, PB; marsh, woodland.
Smilax bona-nox L.
HI, PB; woodland.
Yucca gloriosa L.
HI; relic dunes.
Orchidaceae
Habenaria repens L.
HI; marsh, in floating mats of vegetation.
Spiranthes floridana Wherry
HI (Richmond, 1968).
Spiranthes vernalis Engelm. & Gray
PB; marsh.
Palmae
Serenoa repens (Batr.) Small
HI; relic dunes, woodland.
(Sabal glabra (Mill.) Sarg. of Richmond, 1962, is undoubtedly
a misidentification of this species.)
Ruppiaceae
Ruppia maritima L.
HI; ponds and lagoons.
Typhaceae
Typha angustifolia L.
HI, PB; marshes.
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Table 1

(Cont'd.)

Xyridaceae
Xyris ambigua Beyr.
HI; Tracy in 1893
(~. caroliniana of Richmond, 1962).
Xyris caroliniana Walt.
HI; Tracy~ Earle in 1894.
(~. torta J.E. Sm. of Richmond, 1962).
Xyris elliottii Chapm.
HI; meadow.
Xyris flabelliformis Chapm.
HI (Richmond, 1968).
Xyris jupicai Rich.
HI, PB; marsh, meadow.
DICOTYLEDONEAE
Aizoaceae
Mollugo verticillata L.
HI; beach dunes
Sesuvium portulacastrum L.
HI, PB; beach dunes.
Amaranthace;:ie
Alteranthera philoxeroides (Mart.) Griseb.
HI (Richmond, 1968, as Alteranthera philoxeroides
(Mart.) Stanley).
Froelichia floridana (Nutt.) Moq.
HI, PB; relic dunes.

139

Table 1

(Cont'd.)

Anacardiaceae
Rhus copallina L.
HI, PB; woodland.
Rhus radicans L.
HI ; woodland,
(Toxicodendron toxicodendron (L.) Britt.; Richmond, 1962).
Aquifoliaceae
Ilex vomitoria Ait.
HI; marsh, meadow, relic dunes, woodland.
Asclepiadaceae
Asclepias humistrata Walt.
HI, PB; relic dunes.
Cynanchum palustre (Pursh) Heller
HI, PB; marsh, meadow.
(Metastelma palustre (Pursh) Schlecht.; Richmond, 1962).
Bat i daceae
Batis maritima L.
HI; Tracy

&

Earle 2899.

Bignoniaceae
Campsis radicans (L.) Seemann
HI _(Richmond, 1962, as Bignonia capreolata L.)
Boraginaceae
Heliotropium curassavicum L.
HI; marsh.
Heliotropium indicum L.
HI; marsh.
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Table 1

(Cont'd.)

Cactaceae
Opuntia compressa (Salish.) Macbr.
HI, PB; relic dunes, woodland.

(Q. humifusa Raf.; Richmond, 1962).
Opuntia drummondii Graham
HI, PB; relic dunes.
Opuntia stricta Haw.
HI, PB; relic dunes.
Capparidaceae
Polanasia tenuifolia T.

&

G.

HI; relic dunes.
(Aldenella tenuifolia (T.

&

G.) Greene; Richmond, 1962).

Caryophyllaceae
Paronychia erecta (Chapm.) Shinners
HI, PB; beach dunes, meadow, relic dunes.
(Odontonychia corymbosa Small; Richmond, 1962).
Stipulicida setacea Michx.
HI, PB; beach dunes, relic dunes.
Ceratophyllaceae
Ceratophyllum demersum L.
HI .(Richmond, 1962).
Chenopodiaceae
Atriplex arenaria Nutt.
HI; beach dunes (Channell 1296, Demaree 34134).
Salsola kali L.
HI; Tracy in 1894.
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Table 1

(Cont'd.)

Cistaceae
Helianthemum arenicola Chapm.
HI; meadow, relic dunes, woodland.
(Helianthemum canadense (L.) Michx.; reported by Richmond, 1968,
is undoubtedly a misidentification.)
Helianthemum georgianum Chapm.
HI; beach dunes.
Lechea leggettii Britt.

&

Rollick

HI; meadow, woodland .
Lechea patula Legg.
HI; relic dunes, woodland.
(Le chea minor L., Lechea torreyi Legg., Richmond, 1962, and Lechea
tenuifolia Michx., Richmond 1968, are all probably mis i dentifications
of one or more of the two above species.)
Compositae
Ambrosia artemisifolia L.
HI (Ri chmond, 1962).
Baccharis halimifolia L.
HI; essentially throughout .
Balduina angustifolia (Pursh) Robins.
HI, PB; beach dunes, relic dunes, woodland.
(Actinospermum angustifolium (Pursh) T. & G. ; Richmond, 1962).
Bidens mitis (Michx.) Sherff
HI; marsh.
Borrichia frutescens (L.) DC.
HI; marsh.
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(Cont'd.)

Chondrophora nudata (Michx.) Britt.
HI (Richmond, 1962).
Chrysopsis graminifolia (Michx.) Ell.
HI; Tracy in 1891
Chrysopsis scabrella T. & G.
HI (Richmond, 1962; this identification somewhat dubious).
Cirsium horridulum Michx.
HI; marsh, woodland.
Coreopsis angustifolia Ait.
HI, PB; beach dunes.
(C. corninsularis Sherff; Richmond, 1968).
Eclipta alba (L.) Hassk.
HI; marsh.
Erechtites hieracifolia (L.) Raf.
HI, PB; marsh, woodland.
Erigeron canadensis L. var. pusillus (Nutt.) Ahles
HI; beach dunes.
Eupatorium capillifolium (Lam.) Small
HI; beach dunes, woodland.
Eupatorium linearifolium Walt.
HI; woodland.
Eupatorium recurvans Small
HI, PB; woodland.
Gnaphalium purpureum L.
HI; beach dunes, meadow.
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Table 1

(Cont'd.)

Heleniurn amarum (Raf.) H. Rock
HI (Richmond, 1968).
Heterotheca subaxillaris (Lam.) Britt. & Rushby
HI, PB; beach dunes, meadow.
Iva frutescens L.
HI; beach dunes, marsh.
Iva imbricata Walt.
HI; beach dunes.
Krigia virginica (L.) Willd.
HI; woodland-relic dune ecotone.
Mikania scandens (L.) Willd.
HI; beach dunes, marsh, woodland.
Pluchea camphorata (L.) DC.
HI; marsh.
Pluchea rosea Godfrey
HI; marsh, meadow.

(f. foetida (L.) DC.; Richmond, 1962?)
Solidago gigantea Ait.
HI; woodland.
Solidago leptocephala T. & G.
HI, PB; marsh, meadow, woodland.
Wolidago pauciflosculosa Michx.
HI, PB; beach dunes, relic dunes.
(Chrysoma pauciflosculosa (Michx.) Greene, Richmond, 1962).
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Table 1

(Cont'd.)

Solidago sempervirens L.
HI, PB; meadow.
(~. sempervirens var. mexicana (L.) Fern.; Richmond, 1962).
Convolvulaceae
Calystegia sepium (L.) R. Brown
PB; marsh.
Cuscuta campestris Yuncker
PB; marsh.
Cuscuta pentagona Engelm.
HI; marsh, meadow.
Ipomoea pes-caprae (L.) Sweet var. emarginata Hall. f.

HI; beach dunes.
Ipomoea pandurata (L.) G. F. W. Mey.
HI; marsh.
Ipomoea sagittata Cav.
HI, PB; marsh.
Ipomoea stolonifera (Gmel.) Cyr.
HI, PB; beach dunes.
Cornaceae
(Svida stricta (Lam.) Small; Richmond, 1968.

This species is

unlikely to occur on Horn Island.)
Cruciferae
Cakile constricta Rodman
HI, PB; beach dunes.

(f. edentula (Bigel.) Hook.; Richmond, 1962;
C. fusiformis Greene; Richmond, 1968).
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Table 1

(Cont'd.)

Lepidium virginicum L.
HI; beach dunes.
Droseraceae
Drosera capillaris Poir.
HI (Richmond, 1962).
Elaeagnaceae
Elaeagnus multiflorus Thunb.
HI (Richmond, 1962).
Empetraceae
Ceratiola ericoides Michx.
HI , PB; beach dunes, relic dunes.
Ericaceae
Vaccinium arboreum Marsh.
HI; reli c dunes.
Vaccinium darrowii Camp
HI; relic dunes.
Euphorbiaceae
Acalypha gracilens Gray
HI; marsh, meadow.
Croton punctatus Jacq.
HI, PB; beach dunes.
Euphorbia ammanioides HBK.
HI; beach dunes.
Euphorbia cordifolia Ell.
HI, PB; beach dunes, woodland.
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Table I

(Cont'd.)

Euphorbia humistrata Engelm.
HI; beach dunes, meadow.
Fagaceae
Quercus geminata Small
HI; relic dunes, woodland.

(Q. virginiana Mill. var. geminata (Small) Sarg.; Richmond,
1962).
Gentianaceae
Sabatia stellaris Pursh
HI; beach dunes, marsh, meadow.
Guttiferae
Hypericum cistifolium Lam.
HI; marsh, meadow, woodland.
Hypericum gentianoides (L.) BSP.
HI; beach dunes, meadow, relic dunes.
(Sarothra gentianoides L.; Richmond, 1962).
Hypericum gymnanthum Engelm. & Gray
HI; marsh.
Hypericum hypericoides (L.) Crantz
HI; marsh, meadow, woodland.
Hypericum mutilum L.
HI; meadow.
Haloragaceae
Proserpinaca palustris L.
HI; marsh, woodland.
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Table 1

(Cont'd.)

Proserpinaca pectinata Lam.
HI; marsh, woodland.
(probably including report of Myriophyllum proserpinacoides
Gill; Richmond, 1962).
Labiatae
Conradina canescens (T.
HI; relic dunes.

&

G.) Gray

Not previously known from Mississippi.

Scutellaria integrifolia L.
HI; woodland.
Teucrium canadense L.
HI; marsh, woodland.
Trichostemma dichotomum L.
HI; woodland.
Lauraceae
Persea palustris (Raf.) Sarg.
PB; woodland.
Leguminosae
Aeschynomene viscidula Michx.
HI; Tracy in 1891.
Aeschynomene virginica (L.) BSP.
PB; marsh (Diener 1097).
Cassia fasciculata Michx.
HI, PB; meadow.
(Chamaecrista littoralis Pollard; Richmond, 1962).
Centrosema virginianum (L.) Benth.
HI, PB; woodland.
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Table I

(Cont'd.)

Clitoria mariana L.
HI; Tracy in 1894.
Crotalaria purshii DC.
HI, PB; relic dunes, woodland.

(f. sagittalis L. of Richmond, 1962, probably refers to this
species.)
Desmodiwn tenuifoliwn (T. & G.) Ktze.
HI; woodland.
Galactia regularis (L.) BSP.
PB; relic dunes (Ray 3119, Channell 1451).
Galactia volubilis (L.) Britt.
HI; Tracy~ Earle in 1894.
Indigofera caroliniana Mill.
HI, PB; woodland.
Neptunia pubescens Beuth.
HI; marsh.
Sesbania exaltata (Raf.) Cory
HI (Richmond, 1962, as Sesban emerus (Aubl.) Britt .
Sesbania punicea (Cav.) Benth.
PB; marsh.
Strophostyles umbellata (Willd.) Britt.
HI; woodland.
Zornia bracteata Walt. ex Gmel.
PB; open area near woodland.

&

Wils.)
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Table 1

(Cont'd.)

Lentibulariaceae
Pinguicula lutea Walt.

HI (Richmond, 1968).
Utricularia radiata Small

HI; pond.
Utricularia subulata L.

HI; marsh, meadow.
Linaceae
Linum floridanum (Planch.) Trel.
PB; meadow.
Logania ceae
Polypremum procumbens L.

HI, PB; beach dunes, meadow, relic dunes.
Lythraceae
Ammannia teres Raf.

HI; marsh, meadow.
Lythrum lineare L.

HI; marsh, meadow.
Magnoliaceae
Magnolia grandiflora L.

HI; relic dunes.
Malvaceae
Hibiscus grandiflorus Michx.

HI; marsh.
(~. moscheutos L. of Richmond, 1962).
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Table 1

(Cont'd.)

Kosteletzkya virginica (L.) Gray
HI, PB; marsh.
(~. althaeifolia (Chapm.) Gray; Richmond, 1968).
Melastomaceae
Rhexia alifanus Walt.
HI (Richmond, 1968).
Rhexia cubensis Griseb .
HI (Richmond, 1962).
Rhexia mariana L.
HI; woodland.
Meliaceae
Melia azedarach L.
HI (Richmond, 1962).
Myricaceae
Myrica cerifera L.
HI, PB; beach dunes, relic dunes, woodland.
Nymphaeaceae
Cabomba caroliniana Gray
HI (Richmond, 1962).
Nymphaea odorata Ait.
HI (Richmond, 1962, as N. tuberosa Paine) .
Onagraceae
Ludwigia alata Ell.
HI; beach dunes.
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Table 1

(Cont'd.)

Ludwigia maritima Harper
HI, PB; marsh, meadow, woodland.
Ludwigia palustris (L.) Ell.
HI; marsh, meadow.
Ludwigia peploides (HBK.) Raven
HI; low area in beach dunes.
Ludwigia sphaerocarpa Ell.
HI; marsh, meadow.
Ludwigia virgata Michx.
HI; marsh.
Oenothera humifusa Nutt.
HI; beach dunes.
Oxalidaceae
Oxalis dillenii Jacq.
HI; meadow.
(Xanthoxalis filipes Small of Richmond, 1968?)
Plumbaginaceae
Limonium carolinianum (Walt.) Britt.
HI; beach dunes, marsh.
Polemoniaceae
Ipomopsis rubra (L.) Wherry
HI; relic dunes.
(Gilia rubra (L.) Heller; Richmond, 1962).
Polygalaceae
Polygala balduinii Nutt.
HI; Tracy in 1892.
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Table 1

(Cont'd.)

Polygala ramosa Ell.
PB; meadow (Channell 1434).
Polygonaceae
Polygooella gracilis (Nutt.) Meiso.
HI; relic dunes.
(Delopyrum gracile (Nutt.) Small; Richmond, 1962).
Polygonum hydropiperoides Michx. var. opelousanum (Riddell ex
Small) Stone
HI (Richmond, 1968, as P. opelousanum Riddell).
Polygonum pensylvanicum L.
HI; marsh.
Polygonum punctatum Ell.
HI; marsh.
Primulaceae
Anagallis arvensis L.
HI (Richmond, 1962).
Centunculus mioimus L.
HI; marsh.
Rosaceae
Rosa sp.
HI (Richmond, 1962).
Rubus trivialis Michx.
HI, PB; marsh, woodland.
(~. mississippiensis Baile; Richmond, 1968).
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Table 1

(Cont'd.)

Rubiaceae
Cephalanthus occidentalis L.
HI; marsh.
Diodia teres Walt.
HI; beach dunes, meadow, relic dunes, woodland.
Diodia virginiana L.
HI; marsh, meadow.
Galium hispidulum Michx.
HI, PB; marsh-relic dune ecotone.
Galium obtusum Bigel.
HI; marsh.
Oldenlandia uniflora L.
HI; marsh, meadow.

(Q. fasciculata (Bert.) Small; Richmond, 1962).
Scrophulariaceae
Agalinis maritima (Raf.) Raf.
HI; Tracy in 1891.
Bacopa monnieri (L.) Wetts.
HI; beach dunes, marsh.
Linaria floridana Chapm.
HI, PB; beach dunes, meadow, relic dunes.
Sophronanthe hispida Benth.
HI; woodland.
Solanaceae
Physalis angustifolia Nutt.
HI, PB; beach dunes.
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Table 1

(Cont'd.)

Umbelliferae
Centella asiatica (L.) Urban
HI; marsh, meadow.
Eryngium yuccifolium Michx.
HI; meadow.
Hydrocotyle bonariensis Lam.
HI; meadow.
Hydrocotyle umbellata L.
HI; beach dunes, marsh, meadow, woodland.
Lilaeopsis caroliniensis C. & R.
HI; marsh.
Pitlimnium capillaceum (Michx.) Raf.
HI, PB; marsh, woodland.
Verbenaceae
Lippia nodiflora Michx.
HI, PB; marsh, meadow.
Violaceae
Viola lanceolata L.
HI; woodland.

(y. vittata Greene; Richmond, 1968).
Viola primulifolia L.
HI; marsh, woodland.
Vitaceae
Arnpelopsis arborea (L.) Koehne
HI; beachdunes, woodland.
Vitis rotundifolia Michx.
PB; meadow edge.
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APPENDIX B
VEGETATIONAL COMPOSITION OF PLANT COMMUNITIES
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Table 2.

Species Occurrence North Beach Dunes.

% occurrence
Species

in plots

Uniola paniculata L.

78.8

Andropogon maritimus Chapm.

66.7

Panicum repens L.

62.1

Euphorbia ammanioides HBK.

57.6

Solidago pauciflosculosa Michx.

57.6

Diodia teres Walt.

34.8

Stipulicida setacea Michx.

30.3

Linaria floridana Chapm.

28.8

Euphorbia humistrata Engelm.

27.3

Panonychia erecta (Chapm.) Shinners

25.8

Polypremum procumbens L.

21.2

Sporobolus virginicus (L.) Kunth

16.7

Hydrocotyle umbellata L.

15.2

Cyperus retrorsus Chapm.

13.7

Andropogon virginicus L.

12.1

Baccharis halimifolia L.

12.1

Heterotheca subaxillaris (Lam.) Britt. & Rushy

12.1

Pious elliottii Engelm.

12.1

Ipomoea stolonifera (Cyrill.) Poir.

9.1

Balduina angustifolia (Pursh) Robins

7.6

Cyperus lecontei Torr.

7.6

Fimbristylis caroliniana (Lam.) Fern.

7.6
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Table 2

(Cont'd.)

% occurrence
Species

in plots

Lipidium virginicum L.

7.6

Oenothera humifusa Nutt.

7.6

Hypericum gentianoides (L.) BSP.

6. 1

Panicum amarulum Hitchc. & Chase

6.1

Distichlis spicata (L.) Greene

4.6

Cakile constricta Rodman

3.0

Cyperus polystachyos Rottb.

3.0

Sabatia stellaris Pursh

3.0

Aristida virgata Trin.

1.5

Ceratiola ericoides Michx.

1.5

Eragrostis refracta (Muhl.) Scribn.

1.5

Eupatorium capillifolium (Lam.) Small

1.5

Fimbristylis castanea (Michx.) Vahl

1.5

Gnaphalium purpureum L.

1.5

Limonium carolinianum (Walt.) Britt.

1.5

Physalis angustifolia Nutt .

1.5
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Table 3.

Species Occurrence South Beach Dunes.

% occurrence
Species

in plots

Ipomoea stolonifera (Cyrill.) Poir

74.2

Uniola paniculata L.

65 .1

Andropogon maritimus Chapm.

62.1

Euphorbia ammanioides HBK.

60.6

Croton punctatus Jacq.

40.9

Heterotheca subaxillaris (Lam.) Britt. & Rusby

36.4

Sporobolus virginicus (L.) Kunth

30.3

Borrichia frutescens (L.) DC.

27.3

Iva imbricata Walt.

27.3

Distichlis spicata (L.) Greene

21.2

Oenothera humifusa Nutt.

21.2

Panicum repens L.

16.7

Cyperus lecontei Torr.

15 .2

Spartina patens (Ait.) Muhl.

10.6

Diodia teres Walt.

9.1

Ipomoea pes-caprae (L.) Sweet

9.1

Panicum amarulum Hitchc. & Chase

9. 1

Fimbristylis caroliniana (Lam.) Fern.

6.1

Cakile constricta Rodman

4.6

Fimbristylis castanea (Michx.) Vahl.

4.6

Hydrocotyle umbellata L.

4.6
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Table 3

(Cont'd.)

% occurrence
Species

in plots

Sesuvium portulacastrum L.

4.6

Euphorbia humistrata Engelm.

4.6

Juncus scirpoides Lam.

3.0

Taxodium distichum (L.) Rich.

3.0

Baccharis halimifolia L.

1.5

Eragrostis refracta (Huhl.) Scribn.

1.5

Sabatia stellaris Pursh

1.5
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Table 4.

Species Occurrence Relic Dunes.

% occurrence
Species
Solidago pauciflosculosa Michx.

in plots
100

Helianthemum arenicola Chapm.

78.8

Ceratiola ericoides Michx.

65.1

Panicum aciculare Desv. ex Poir.

60.6

Cladonia prostrata Evans

43.9

Balduina angustifolia (Pursh) Robinson

40.9

Panicum lancearium Trin.

39.4

Triplasis americana Beauv.

39.4

Lechea patula Legg.

37.9

Paronychia erecta (Chapm.) Shinners

37.9

Cladonia leporina Fr.

28.8

Opuntia compressa (Salish.) Macbr.

28.8

Cyperus retrorsus Chapm.

22.7

Panicum repens L.

21.2

Polypremum procumbens L.

21.2

Andropogon maritimus Chapm.

18.2

Pinus elliottii Engelm.

15.2

Stipulicida setacea Michx.

13.7

Ilex vomitoria Ait.

12.1

Aristida purpurascens Poir.

10.6

Uniola paniculata L.

9.1
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Table 4

(Cont'd.)

% occurrence
Species

in plots

Cyperus globulosus Aubl.

7.6

Cyperus lecontei Torr.

7.6

Diodia teres Walt.

7.6

Myrica cerifera L.

4.6

Opuntia drummondii Graham

4.6

Hypericum gentianoides (L.) BSP.

3.0

Serenoa repens (Bartr.) Small

3.0

Fuirena scirpoides Michx.

1.5

Juncus scirpoides Lam.

1.5
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Table 5.

Species Occurrence Marsh.

% occurrence
Species
Spartina patens (Ait.) Muhl.

in plots

100

Juncus roemerianus Scheele

77 .8

Polygonum punctatum Ell.

66.7

Ipomoea sagittata Cav.

62.6

Panicum repens L.

59.6

Diodia virginiana L.

52.5

Ludwigia sphaerocarpa Ell.

40.4

Lythrum lineare L.

37.4

Cyperus haspan L.

36.4

Myrica cerifera L.

35.4

Mikania scandens (L.) Willd.

34.3

Centella asiatica (L.) Urban

32.3

Andropogon virginicus L.

23.2

Hydrocotyle umbellata L.

23.2

Lippia nodiflora (L.) Michx.

22.2

Baccharis halimifolia L.

20.2

Proserpinaca palustris L.

20.2

Polygonum pensylvanicum L.

18.2

Sagittaria lancifolia L.

18.2

Fuirena scirpoidea Michx.

16.2

Panicum longifolium Torr.

14.1

Sacciolepis striata (L.) Nash

14.1
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Table 5

(Cont'd.)

% occurrence
Species

in plots

Bacopa monnieri (L.) Wettst.

13.1

Dichromena colorata (L.) Hitchc.

13.1

Distichlis spicata (L.) Greene

13.1

Echinochloa walteri (Pursh) Heller

13.1

Solidago leptocephala T.

13.1

&

G.

Ludwigia palustris (L.) Ell.

12 .1

Oldenlandia uniflora L.

12.1

Panicum lancearium Trin.

11. 1

Sabatia stellaris Pursh

11. 1

Setaria geniculata (Lam.) Beauv.

11. 1

Carex albolutescens Schwein.

10.1

Eupatorium capillifolium (Lam.) Small

10.1

Ammannia teres Raf.

9 .1

Galium obtusum Bigel.

9 .1

Pious elliottii Engelm.

9.1

Cynanchum palustre (Pursh) Heller

8.1

Cyperus polystachyos Rottb.

8.1

Ludwigia maritima Harper

8 .1

Andropogon glomeratus (Walt.) BSP.

7.1

Kosteletzkya virginica (L.) Gray

7.1

Pluchea rosea Godfrey

7.1

Juncus scirpoides Lam.

6.1
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Table 5

(Cont'd.)

% occurrence
Species

i n pl ots

Cyperus odoratus L.

5.0

Eleocharis caribaea (Rottb.) Balke

5 .0

Fimbristylis castanea (Michx.) Vahl

5 .0

Galium hispidulum Michx.

5.0

Rhynchospora caduca Ell.

5.0

Cirsium horridulum Michx.

4.0

Eupatorium serotinurn Michx.

4.0

Panicum virgatum L.

4.0

Hypericurn hypericoides (L.) Crantz

3 .0

Ilex vomitoria Ait.

3 .0

Rubus trivialis Michx.

3. 0

Erechtites hieracifolia (L.) Raf.

2.0

Hibiscus grandiflorus Michx.

2. 0

Hypericum cistifolium Lam.

2.0

Ipomoea pandurata (L.) G. F. W. Mey.

2.0

Iva frutescens L.

2. 0

Ludwigia virgata Michx.

2.0

Psilocarya nitens (Vahl) Wood

2. 0

Rhynchospora fascicularis (Michx.) Vahl

2 .0

Smilax bona-nox L.

2.0

Acalypha gracilens Gray

1. 0

Cyperus retrorsus Chapm.

1.0

Fimbristylis autumnalis (L.) R. & S.

1. 0

Pluchea camphorata (L.) DC .

1.0

Viola primulifolia L.

1.0

165

Table 6.

Special Occurrence Meadows

% occurrence
Species

in plots

Fuirena scirpoidea Michx.

88.9

Panicum repens L.

87.9

Andropogon virginicus L.

84.8

Solidago leptocephala T. & G.

72. 7

Baccharis halimifolia L.

63.6

Diodia teres Walt.

60.6

Panciurn lancearium Trin.

60.6

Cente l la asiatica (L.) Urban

58.6

Juncus scirpoides Lam.

58.6

Xyris sp.

49.5

Aristida purpurascens Poir.

41.4

Panicum aciculare Desv. ex Poir.

40.4

Hypericum gentianoides (L.) BSP.

38.4

Paronychia erecta (Chapm.) Shinners

37.4

Pinus elliotti i Engelm.

37.4

Cyperus lecontei Torr.

34.3

Ludwigia maritima Harper

34.3

Juncus dichotomus Ell.

24.2

Rhynchospora sp.

24.2

Juncus megacephalus M.A. Curtis

23 . 2

Linum floridanum (Planch . ) Trel.

22.2

Andropogon maritimus Chapm.

21.2
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Table 6

(Cont'd.)

% occurrence
Species

in plots

Eragrotis refracta (Muhl.) Scribn.

21. 2

Fimbristylis ca roliniana (Lam.) Fern .

20.2

Polypremum procumbens L.

20.2

Spartina patens (Ait.) Muhl.

20.2

Juncus marginatus Rostk.

17.2

Rubus trivialis Michx.

17.2

Cyperus haspan L .

12.l

Hydrocoty le umbellata L.

11. 1

Hyperi cum mutilum L.

11. 1

Juncus roemerianus Scheele

11.1

Oldenlandia uniflora L.

10.1

Gnaphalium purpureum L.

9. 1

Rhynch ospora fascicularis (Michx.) Vahl

9. 1

Ammannia teres Raf.

7.1

Ludwigia sphaerocarpa L.

7. 1

Lythrurn lineare L.

7. 1

Andropogon glomeratus (Walt.) BSP.

6. 1

Pluchea rosea Godfrey

6.1

Sabatia stellaris Pursh

6. 1

Axonopus sp.

5 .0

Hypericum hypericoides (L.) Crantz

5.0

Utricularia subulata L.

5.0
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Table 6

(Cont'd.)

% occurrence
Species

in plots

Cuscuta pentagona Engelm.

4.0

Cyperus polystachyos Rottb.

4.0

Linaria floridana Chapm.

4.0

Helianthemum arenicola Chapm.

2.0

Hypericum cistifolium Lam.

2.0

Ilex vomitoria Ait.

2.0

Rhynchospora globularis (L.) Vahl

2.0

Ceratiola ericoides Michx.

1.0

Dichromena colorata (L.) Hitchc.

1.0

Lechea patula Legg.

1.0

Panicum virgatum L.

1.0
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Table 7.

Species Occurrence Woodland.

% occurrence
Species

in plots

Fuirena scirpoidea Michx.

66.7

Myrica cerifera L.

66.7

Solidago leptocephala T. & G.

59.6

Pinus elliottii Engelm.

58.6

Centella asiatica (L.) Urban

56.6

Baccharis halimifolia L.

55.6

Rubus trivialis Michx.

51.5

Hydrocotyle umbellata L.

49.5

Cyperus lecontei Torr.

42.4

Juncus scirpoides Lam.

42.4

Panicum repens L.

42.4

Ilex vomitoria Ait.

40.4

Ludwigia maritima Harper

39.4

Panicum lancearium Trin.

39.4

Rhynchospora fascicularis (Michx.) Vahl

34.3

Andropogon virginicus L.

29.3

Smilax bona-nox L.

26.3

Juncus marginatus Rostk.

25.2

Panicum ciliatum Ell.

20.2

Hypericum hypericoides (L.) Crantz

18.2

Rhus radicans L.

18.2

Spartina patens (Ait.) Muhl.

18.2
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Table 7

Cont'd.

% occurrence
Species

in plots

Eupatorium recurvans Small

16.2

Rhus copallina L.

16.2

Hypericum cistifolium Lam.

14.1

Juncus roemerianus Scheele

12.1

Setaria geniculata (Lam.) Beauv.

12.1

Pani cum l ongifolium TTorr.

1 I. 1

Rhexia mariana L.

11. 1

Solidago pauciflosculosa Michx.

11.1

Ipomoea sagittata Cav .

10. 1

Juncus dichotomus Ell.

10 . 1

Olden l andia uniflora L.

10.1

Panicum virgatum L.

10.1

Aristida virgata Trin.

9.1

Diod i a virginiana L.

9.1

Panic.um verrucosum Muhl.

9.1

Proserpinaca palustris L.

9.1

Diodia teres Walt.

8 .1

Lechea leggettii Br i tt. & Holl.

8.1

Lechea patula Legg.

8 .1

Erechtites hieracifolia (1.) Raf.

6. 1

Sophronanthe hispida Benth.

6.1

Viola lanceolata L.

6.1
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Table 7

Cont'd.

% occurrence
Species

in plots

Ampelopsis arborea (L.) Koehne

5.0

Opuntia compressa (Salish.) Macbr.

5.0

Smilax auriculata Walt.

5.0

Eupatorium capillifoliurn (Lam.) Small

4.0

Fimbristylis caroliniana (Lam.) Fern.

4.0

Mikania scandens (L.) Willd.

4.0

Panicurn tenerum Beyr. ex Trin.

4.0

Andropogon glomeratus (Walt.) BSP.

3.0

Balduina angustifolia (Pursh) Robinson

3.0

Proserpinaca pectinata L.

3.0

Quercus geminata Small

3.0

Cyperus retrorsus Chapm.

2.0

Helianthemum arenicola Chapm.

2.0

Serenoa repens (Bartr.) Small

2.0

Cyperus haspan L.

1.0

Ptilimniurn capillaceum (Michx.) Raf.

1.0

Strophostyles umbellata (Willd.) Britt.

1.0

Teucriurn canadense L.

1.0
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APPENDIX C.
PHOTOGRAPHIC VIEWS OF HORN AND PETIT BOIS ISLANDS

/

Figure 1. Views of Horn and :C' e tit Bois islands.
(A) Concrete foundation of former building in
Operations Area used du'r ing military testing of
biological and chemical agents (World War II) on
Horn Island.
(B) Vegetated sand dunes on south
beach of Horn Island.
(C) Chimney located at
Operations Area (Horn Island).
(D) High meadows
on Petit Bois Island.
(E) Shoreline, low,
narrow beach ridge (Beach dune community and
meadow on the western tip of Horn Island (View
is to east).
(F) Evidence that shifting sands
bury entire plant communities.
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A
D

....

Figure 2. Views of ~orn Island. (A) High dune on Horn Island. Views
to north from southern edge of beach dune community. (B) High dune
ridge slightly to east of that shown in (A) above. (C) High dunes
becorne shorter and blend into woodland. View is toward west and
shows ridge west of portion shown in (A) above. (D) High dunes
become shorter eastward of view shown in (B) above. (E) View of
high dunes from top (peak) of ridge, View is eastward. (F) View
of marsh, pon~ and woodland (note young-short-pines adjacent to
marsh) north of high dune ridge.
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Figure 3. Views of Horn Island. (A) Beach dunes (in foreground) on
north side of island extending to relic dune and woodland in background. (B) Beach dunes on South side of island. (C) Beach dunes
showing barren area, vegetated swales and small areas of meadow
(microenvironments) within the larger predominating beach dune
plant community. (D) Shoreline dune ridge breeched by high energy
waves during a storm. View shows large gap cut through vegetated
sand dunes. Erosion and flooding may occur a hundred meters or
more inland from the breeched area,
(E) Relic dunes with scattered
mature pine trees. Although pine trees occur on relic dunes, they
do not constitute woodlands. Note that no seedlings or young pines
are present, which indicates that the mature pines present were
established microenvironments or in what was formerly a completely
different habitat.
(F) View of a centrally located shoreline and
adjacent plant communities on the north side of the island.

17 4

LL.

· \·.i:,;.~~itf~1
:0-._1 ,

·•!/l

·. !

""i i
-~

'I

:!> \ '

7,

. l'
· ~ ¾[

'\

-~,

J

"--''

'

·.;\
l '

"1

l

t~
-·--

.,,
t

..

Figure 4. Views of Horn Island.
(A) Large pond and Typha marsh adjacent
to relic dunes. View is toward the west and the pond is centrally
located (near horizontal control marker - Hcrse 2). (B) Tidal marsh
(Juncus roemerianus) and waterway on Horn Island. (C) Large lagoon
(eastern part) view is southward across marsh, lagoon, another narrow
marsh and woodland.
(D) Freshwater marsh dominated (essentially a
pure stand) of Panicum repens. View shows abrupt change to high
dunes on the left and woodland on the right. Note woodland is composed
of immature pines (regeneration in former meadows adjacent to marsh).
(E) High marsh or low meadow on western portion of Horn Island showing
microenvironment (pond).
(F) Wi<le marsh along western side of largest
lagoon on Horn Island. View is toward the south.
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Figure 5. Vi2ws uf Horn and Petit Bois islands.
(A) High meadow on western portion of Horn Island.
View is toward northeast. Woodlands are in background. (B) View of meadow behind low beach
ridge. (C) Shrub invasion of meadow or high
marsh (_Spartina patens). (D) Meadow (Panicum
repens, etc.) dominated by shrubs. (E) View of
high marsh dominated by Panicum repens which four
months before this photograph was made. Note dead
branches of shrub (Baccharis hamilifolia), which
were killed by fire. Shrubs were not completely
killed because short regrowth from root stock were
evident. (F) View of large meadow high marsh area
dominated by Panicl!ll!_ _i::_e nens.
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Figure 6. Views of Horn Island. (A) Relic dunes
with shrubs (Ceratiola ericoides). Note absence
of plants around base o[~hrub in foreground.
(B)
Eroding shoreline near the Horse Shoe area (east
of Ranger Station). Note sunken barge offshore
(C) Dead pines in relic dunes and the establishment of young pines in adjacent meadow. (D) View
of eroding beach on north shore (east of view
shown in (B) above). Note small pine (foreground)
on beach dune and dead pine (background) standing
in water along shoreline. (E) Pine establishment
in a small area of meadow (microenvironment) with
the larger beach dune plant community. (F) View
of saw palmetto (Serenoa repens), rosemary shrubs
(Ceratiola ericoides) and a few small pines on
relic dunes.
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Figure 7. Views of Horn Island. (A) Abrupt transition from high dunes, marsh, pond and woodland.
Note variation in height and numbers (density) of
young and mature pines (B) Sea oats (Uniola paniculata) (C) Vegetated (Panicum repens) north
slope of high dunes. (D) View showing sharp
transition from relic dunes to meadow, marsh and
lagoon. On the far side of the lagoon marsh
borders woodland. (E) Shoreline erosion along
north shore. (F) Relic dune showing small group
of pine trees: an example of a microenvironment.
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Figure 8. Views of Horn and Petit Bois island. (A) View of north beach
and woodland of Horn Island. (B) Breeched (eroded) dunes along north
shore. An oak is shown to the right. (C) Eastern tip of Horn Island.
Note few mature pine and "hununocks" of buried oaks and yaupon shrubs.
(D) View of small stand of immature pine on Petit Bois Island. (E)
Vigorous regeneration of woodland in meadow. A former woodland stood
in this area but was destroyed by entrapped, flooding waters (standing)
following Hurricane Camille (1969). Note dead-standing tree trunks.
(F) View of a large tract of land being covered by pine. These trees
are immature. This area was previously covered by mature pines, but
the trees were killed by entrapped water following Hurricane Camille.
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Jigure 9. Views of Horn Island. (A) Sand dune from beach dune system
being driven over an adjacent meadow by winds. An example of rapid
change in co~.munity type. Note herbaceous plants on dune. (B) Relic
dune on north side of Horn Island. View toward east. The island
shoreline curves northward from this point to the Horn Shore. (C)
View of relic dunes with_ many shrubs of Ceratiola ericoides. (D)
View of beach area with no dunes or beach ridge present. The area is
protected from wind and wave.
(A portion of curved shoreline shown
in (B) above.) Beach, small meadows and small undeveloped (immature)
relic dunes make vegetational mapping difficult.
(E) Transitional
area from relic dunes (left) to meadow (right), which is being invaded
by young pines. This meadow area will be woodland in a few years.
Note the difference in vegetational types and the vague line of
demarcation.
(F) Regeneration of pine in former woodland area. Note
dead trees. This area reverted to meadow (as a vegetational type)
several years after Hurricane Camille.
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Figure 10. View of Horn and Petit Bois islands.
(A-B) Dense stand of Ilex vomitoria (yaupon),
along the edge and top of relic dune ridges on
Petit Bois Island. Behind these hedge rows the
dunes end abruptly (steep slope) and marshes are
found. (C) Trapped water behind beach dunes. The
water is evaporated during summer and herbs
(sedges, rushes and some grasses) may be found in
the shallow basin. (D) View toward lagoon on Horn
Island. Note meadow between relic dune (foreground)
and open water (background). (E) Protected beach
on north side of island. Hate gentle slope to
water and absence of dunes.
(F) View from chimne::toward southeast across marshes associated with
large lagoon on Horn Island. (G) Small marsh area
surrounded by narrow band of woodland on Horn
Island. Note small pine occurring as understory.
(H) Open canopy of narrow woodland tract, allows
sufficient light for regeneration through growth
of young pines.
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Figure 11. Views of Hor., .>land. (A) Young live
oak (Quercus geminat~) on beach dunes on north
side of Horn Islan. Here the trees have small
leaves and may be overL·;iked since they appear
shrub-like and generally occur among yaupon (Ilex
vornitoria). (B) Mature live oak on Horn Island.
Many oak seedlings are found around these mature
trees. Other young trees and seedling are found
many meters away in suitable habitats. (C-D)
Regrowth of young oak along edge of meadow which
was swept by fire. (E) Marsh dominated by
Panicum repens. The white flowers are those of
Sagittaria lancifolia. (F) Eroded north shore
showing stumps of trees of previous woodland. (G)
Eroded north shore. (H) Snarled pine on north
side of high dunes.
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Figure 12. Views of plants grazed by •anh;als and
exclosures. (A) Stem of sea oats cut at 45° angle.
(B) Grazed sea oats. Some rhizomes have been dug
out. (C) Exclosure (10 x 10 meters in small
meadow area on north. side of Horn Island. (D)
Exclosure (10 x 10 meters) in marsh (Panicum repens,
Sagittaria lancifolia and Typha angustifolia). (E)
Exclosure (10 x 10 meters) in Spartina patens Panicum repens marsh. Huch hog rooting was eivdent
in this and the preceeding marsh (D above). (F)
Exclosure (3 x 3 meters) in meadow. This area was
burned in the spring of 1977. Photograph made in
Summer of 1977. Note rooted area in foreground.
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